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J 
last Thursday and current prices were reafhrmed Che de SPELTER Che demand for spelter continu strong and 
mand for sheared plates is slightly better than it has been for large sales have been made during the past week. We quote 
some time and the American Shipbuilding Co. will shortly prime western grades at 4.25c, Pittsburg 
come into the market for nearly. 5,000 tons of material which Muck Bar.—Considerable muck iron is being offered but 
will greatly help: the situation. the sales are few and small. We note the sale of 100 tons at 
A slight. reduction has been made in the price of iron bars $29.50 per ton. All pig muck ts held at $20.75 to $30 per ton 
for shipment to points west of Pittsburg. For Pittsburg de SKkeELP.—Demand for both iron and ste« kelp not. very 
livery and shipments west a price of 1.50c, Pittsburg, is being strong and grooved and sheared iron skelp held at 1&sc 
; made and for shipments to points east of Pittsburg the price while steel skelp, grooved and sheared, is held at 1.75¢ 
’ of: 1.55¢c continues. Raits AND TRACK MATERIAI Che Baltimore & Ohio order 
Pic Iron.——The lack of cars to move coke from the Con for rails aggregating 55,000 tons was placed during thx past 
nellsville region continues to embarrass furnaces both in the week Che mills of the United States Steel Corporation wer: 
Pittsburg and Valley districts. In the Mahoning Valley the awarded 30,000 tons, the Cambria Steel C 5.000 tons and 
Struthers, Niles, Haselton and Lowellville stacks have been the Maryland Steel Co. 10,000 tons Che latter company will 
compelled to shut down at ‘intervals while the furnace of the roll 100 pound rails while the remainder of the order calls 
Sharon Steel Co. at Sharon, Pa., cannot resume operations for 85 pound rails. Light rails continue scarce and are jj 
owing to its inability to secure coke Chis also prevents the great demand. We make the tollowmg quotatior Standard 
blowing in of one of the Shenango furnaces, recently rebuilt sections, 50 pounds and over, in lots of 200 tor nd over, $28 
at Sharpsville, Pa.. From time to time a number of furnaces car lots and less than 200 tons, $30; less than car lots, $32 
, $32 
in the Pittsburg district were also compelled to bank during light rails, 8 pounds, $42; 12 pounds, $38; 16 pounds, $35: 29 
the week. The demand for all kinds of iron continues strong pounds, $34; 25 to 40 pounds, $32. Track material: Spikes 
and prices are steadily advancing all along the line. The pur 1.g5c to 2c; track bolts, square heads, 2.40c; hexagon heads 
chase of 40,000 tons of Bessemer iron by the United States .55c; fish plates, 1.50c to 1.60 
Steel Corporation for delivery in December practically cleans PLATES The American Shipbuilding ¢ figuring on 
up all the available Bessemer throughout the remainder of placing a large order for plat hortly no doubt 
the year. The price paid was $16, Pittsburg. We also note greatly relieve the sheared plate situation & mecting of the 
the sale of 6,000 tons of Bessemer for delivery in the first plate manufacturers was held in New Yo week and 
quarter of next year at $16 per ton and the sale of 500 tons current prices were reafliirme: Locally not g nown of 
of Bessemer for delivery the remainder of this month at the reported combination of Eastern plate manut rel Of 
$16.45, Pittsburg. In order to insure the continued operation ficials of the Carbon Steel Co. der they have been 
of the furnaces of the Bessemer Association for more than one ipproached on the deal. We make the t wing quotations 
month at a time the United States Steel Corporation has been lank plate neh thick and up 00 inch 1.60% 
requested to place. orders for. three to four months’ delivery t mill, Pittsburg; flange and boiler steel, ord 
instead of only one month as at the present tim Che fur nary firebox, A. M. B. A. specification Sor 
nacemen contend that such a move would greatly steady the steel, 1.80c; locomotive f or nd 
market and would enable them to operate to better advantage ranges in price to 3% Plates 1 e 1 On vide. « 
It 1s possible that hereafttet iron will be purchased in this ent extra 100 pound Plates 3-10 ot | nel 1 CKI S! 
way by the United States Steel Corporation and requirements extra: gauges Nos, 7 and 8, $3 extra; No. 9, $5 Ches 
for the first quarter Of next year are already being prepared, quotations I d on earl ‘ lot wit! : ent extt a 
in order that the contract can shortly be placed. Foundry undred pounds for | than rload lot net cash 
irons continue strong and we note the sale of 3,600 tons for n 30 day 
delivery next year at $15.25, Pittsburg. Small lots for deliv Bat Little new busin being place teel | 
ery the remaindet ot this year aft being closed al $15.50 pet thie 1 lls are | comfort ly ttn | 1 | re tor future 
ton Che past week has also seen a phenomenal advance in le] ery \ light reductio1 | s beet 
the price of forge iron, owing to its scarcity Sales of small iron bars Hereafter mmon it ars W { =X 
lots for delivery the remainder of this year ar reported at for Pittsbure and Wester leliverv and 1 for Fastern 
$14.50 to $14.75 pér ton. We revise our quotations as follows delivery. Refined tron bat re held at 7 ! ipward 
Ste Besseme | =f 8 ‘ 
Bessemer, Valley. _ = $15 25 to 70 
Bessemer, Pittsburg...............:...... siiegbiiiinciclaseaiiie 1600 tO 1045 eal ind cultivator beam 1.50c, net ! g 
ea seabieancies Skid: eatin I5§5¢to 1600 , 
SN OF EP ITN I exsnncbersnccunsssesensedineceecseabtseccesteesusoosescudencsoes Seneenenet 15 25 to 1550 nd tt pPessemel 
NO. 3 FOUMATY..........cccesceeee-seeees 14 50to 1500 o 
Gray Forge, Pittsburg. ‘ince tinnnininanidinents svcscense 1450toO 1475 tn 
ee SE ee isiaciedibiiedilldenakaditiaeine IsCotoO 15 25 PIPES N BI \ \ e | 
Chilled Basic, Pittsburg idibianitenegemnmnpnnilane sreeseeee 15675 tO 1000 
( 1 et operat 1 ( s 
| 
STEE! \ novel exchange of material has been effected this tinues to be placed. Pric s= heine fre 
week at Youngstown, O.; between the Republic Iron & Steel hoth the combine and independent Ii 
Co. and the Natronal Steel Co., owing to repairs that aré ers in carload lots.. Pittsburg. at . 
being made at the steel plants of both companies. The Bess« MEKCHANT PIPE 
, , ea Bik Galvd 
mer plant of the Republic Co. is off for repairs in the blooming Ber cont Ber cent 
mill and the plant of the National Steel Co, is off for general % to % and 11 to 12 inches , 4° 
‘ : ’ ¥% to ro inches... a a : 68 56 
repairs. The Republic plant supplies the company’s mills in th SOILS TUBES. 
Youngstown district with billets while the National Steel Co.'s Steel 
. : “8 »_s Per cent, 
plant furnishes ingots to the Shenango Valley Steel plant, the £00 136 ACHES oeeee cececcccece «s ais 47% 
4% 
converting department of the latter being unable to furnish 2% to 5 inches......... . eevcsescocees 65% ' 
1% to 24 and 6 to 13 inches severe . ‘ 6 
enough steel to keep the mill in full operation. By the terms of Iron 
. > | Per cent 
the agreement the Bessenier plant will fi . wots to th , 
; ' er — “ furnish ing t sa 1 to 1% and 2% inches...... ‘ siete 43 
Shenango Valley plant of the National Steel Co. and in return 1% to si inches PERE a 13 
2% to 13 inches...... : ; 53 
| = as ‘ P os th nbhli . 
will receive billets oO moth Republic mills Qirders for casino 
billets and sheet bars have at last beet laced ith 4 1 S.and S$ 
, et placed with seTmMan Per cent 
manutacturers and they w « delivered in this country at © ODF Bi Beweccccccsecscosess pee : 58 
- : | » «af , \% to 4inches......... " amen ae ae 63 
their destination at abou € same price as they are being a RII ic cicdeicishaahe:-mcncsunisbeaatiphnin i 65 
held by \merican steel mantilacture B emer billets are Discounts to iobbhers 1 nge trom 2 t 5 per en} bel \ the 
held at $28.50, while sheet bars com: gh as $31 pet above 
ton. We note the sale of 3,500 f $22 per SHEEtTs.—Deliveries of both the heavier d light gauges 
ton Vhe rod market is reported , ire not much better than thev have been during the past 
FerRO- MANGANESE.—Considerable foreign nth and the large amount of new busin being 
tinues to be sold to American consume placed is fairly swamping both the American Sheet Steel Co 
Domestic manganese is held at $53.50 per ton, d ndependent manufacturet For delivery t e first of 
buyer’s mill. independent manufacturers are quoting 3.25c for No 
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2 gaugt while prompt shipment of desirable widths from ige of rs, and the new Troquois stack 1 till cold for the | 
warehouse tocks are held as high as 3.50 The following ime reason Chis car scarcity 1 really the most alarming : 
quotations the trade are made by American Sheet Steel feature of the market in this district, and. is felt by shippers ; 
Co distributers Blue annealed sheets, Nos, 10, 11 and 12 t. finished trot nd steel equally with pig iron and coke / 
»goc; Nos. 14 and 15, 2.50¢; Nos, 16 and 17, 2.60c. One pass dealer No reme be i ght, railroad agents iq 
‘trough col 1] Nos. 18. 19, 20 and 21, 2.50 Nos. 22 erting that | 1 t more ld be well nigh im 
-¢ and 24, 280c; Nos, 25 and 26, 2.90c; No. 27, 3c; No. 28, possible to handle 1 g carried over their 
an Ni 1) ; ‘ No 30 3.35c. On lots les that =x 1 I | 1 ‘ bility of rail 
bundles the American Sheet Steel Co. does not make hip f . ting tr , ne itself felt 
vents except through jobbers Galvanized sheets are quoted e fact that many buyer I rket ! it 
t 70 ind 10 off galvanized sheets fot spot shipment, at 70 t rger ordet than otherwis \ ‘ een tl ( 
f Prices t vers are somewhat lower than the above n the hope that they can get micrent ck in then ird 
Srrut R MATERI During the weel large number ot nd warehous { prevent ther g caught ld the ) 
‘ndependent structural concerns have been placing contracts hortage of cars grow more pronounced i} true not 
for their requirements through the first half of next year nly in -pig.iron and coke, but 1 f finished product | 
ind il ‘ t | nN iré filled p | exit Mari r tive neg t ] be | ‘ \ t} | wee | 
Plans f | dee for the Union Steel Ce t Donor from the g¢ ( | cl “ nK CT gl { i! 
Pa e he 9 * ind abou 4,000 tot t structur e\ d of ‘ thy I ) 
materi e re The contract for anothe Pitt vi the West« sal \ t com 
sae ofe ge h ven placed during the wee Phe he | nn ft Pittsburg 
ctructur t vet been placed ed tl ge the N: Rol ge M ( Hartford City 
7 > OK recurred ‘ ‘ oe e H h R | o VM { > | VM i! 
n the te | Ithoug g i$ | n. for botl 


: Ren nne ‘ O0% . Cl g 
4 ) Os ee Oo | ‘ t Liffie 0 t 
oO i 1) ‘ Hor ‘ ( ! ! 
\ _ j ' ‘ ; 
\\ ' \ N c « yin a epenc«dc« o c The 
! I ‘ nce on v rt Vv 
‘ 0 o ’ . ) oO Wi et ( summers 
o ‘ 2? ‘ ( f ! he reduc 
U 
S . oO 1) ‘ } de 
y | ! 
¢ ¢ , ‘ N 7 newhat \ 
‘ ' n 1 
\ “ (“ ( i ‘ DZ { ‘ ‘ ‘ ) crease in the 
. . ~ S200 _ | () ooo Tt have 7 
. ‘ ( rt ( ] 0 ] r¢ ( ] T le j 
i 
a . : i] 
Sor | $ : c On t The 
f O ¢ c { dicated 
\li i\ ~~ { 1 | \ C £ ~ it he : 
’ ‘ ' 
‘ t ‘ | r \ > t uré 
o \\ t ‘ re ‘ { <o 
it} 
re it | (x ) 1s \ rn 
‘ ‘ ? | rey ; 
eT oO XN ' liwe f } 
ry Pane « 1" c +} _ st} ' 
o 1 ‘ _ n ‘ ] ; 
~ ; 
v ‘ Ti¢ ‘ 
() \ | pp 
( 1 ew it ‘ 
' j ; 
“ 
wW 
\ 
‘ 
i iit 
i iH £ > ox f steel ‘! 
S17 ‘ ‘ Sr Sirs ‘ ~ 1} 
v r 
s yf \ 
¢ , o se ¢ $i4: N ‘ ¢ re h. 
\} 
~ Shey * ~ ’ he * i 
' 
‘ $14 to $14 i 
{ () ¢ ‘ ore } ‘ ' 





’ }? , ! 
‘ 100 
4 
2 Nov | ‘ cg ; 
— 720 ‘ he 
re ‘ fr f | - had 
‘ +S Vv \ I ‘ ry t 
; q } | 
re " é ( | f G : . 7 G \ f 
” s ( ( I 1 Vi ( ' } y 
( ( fur ‘ ke held Soe $2 pe , Nort , { 
* S? 50 () cle ? | 
i | { r¢ 
DL.75 ( ! \ $ $2.15 ' ~ | 
, “ | 
CHICAGO. - 
Orrice or 7he /ron Trade Revicu 
34 MONADNOCK BLOCK, Nov. 12 j | 
I ‘ compe led 1 Tit their fire ld r 1 7 | x 


_ ( r 11) no heer 














" 


| 
| 
: 
: 





2A Rt A a 


next year. 


All quotation 


the increase go into effec 


Ci 


quote: 


TRON 


ire made. subject to change should 
We 


Lake Sup. Charcoal...$17 50 to $18 oo Southern Coke No. 4,$13 65 to $13 90 
Local Coke Fdy. No.1 15 50to 1600 Southern No.1 Soft... 15 15 to 15 40 
Local Coke Fdy. No.2 1500 to 1550 Southern No. 2 Soft... 14 65 to 1490 
Local Coke Fdy. No.3 14 50to 1500 Southern Silveries..... 15 40 to 15 60 
LocalScotchFdy.No.1 15 50 to 1600 Jackson Co. Silveries 17 00 to 17 50 


LecalScotchFdy.No.2 1500 to 15 50 OhioStrong Softeners 16 50 to 17 00 


LocalScotchFdy.No.3 14 50to 1500 Alabama Car Wheel... 20 50 to 21 00 
Southern Coke No.1 15 15 to 15 40 Malleable Bessemer... 1s soto 16co 
Southern Coke No.2 1465to 1490 Coke Bessemer.......... 17s0 to 18 50 





Southern Coke No. 3 14 15 to 14 40 


3ars.—The Western Bar. Iron Association, comprising all 


the manufacturers of bar iron west of Pittsburg, with the 
exception of. two who declined to enter the pool, announce a 
cut in the price of $1 a ton, making the price equal to that 
of steel bars, T.05¢c, Chicago While the buying of steel bars 
has been as good as heretofore, transactions in bar iron have 
fallen off, which may be ‘said to be due to the uncertainty 


in the minds of consumers that the present price will be main 


tained. We quote steel bars for immediate shipment, 1.65¢ to 


1.70c, Chicago, and iron, 1.65¢c. Out of store, steel and iron, 
2c; on contracts for large lots and extended deliveries, steel, 
1.65c, and iron, 1.65c. 

Sueets.—There is little change in the buying of this mate 
The tonnage placed with mills 


has been heavy, thotigh it is still impossible to get delivery on 


rial to be noted in this city. 
new business within three months. Transactions with jobbers 
have also been large, the delivery question turning much busi 
ness to them. We quote No. 27 black, 3.75¢ to 3.90c, and gal- 
vanized 65 per cent and to per cent to 70 per cent from stor¢ 
Bittets.—-There is a moderate demand for billets in this 
market, though manufacturers have very little to offer for sale. 
We quote Bessemer billets, $31 to $33, and open-hearth, $33 
to $35 
While the mills are all crowded with 


orders for structural steel, it is especially difficult to obtain 


STRUCTURAL STEEI 


angles or smaller size beams and channels, short of three 
to four months’ time. Beams and channel of larger sizes can 
be furnished more promptly A continued good business is 
reported, the Lake Shore & Michigan Southern having let con- 
tracts for the construction of its freight warehouse, requiring 
200 tons of steel, and a local contractor having secured the 


requiring 900 
We quote mill shipments, carload lots, as fol- 


contract for a building in Birmingham, Ala.. 
tons of steel 
lows: Beams, 15 inches and under, 1.70c: 18 inches and over, 


1.75¢c, hase: tees, t Roc : 


T 


1.8s5c; angles, 1.75¢ to 1.80c; plates, 


zees, 1.75c; small lots from store, “%ec higher; beams and 


+/ 


channels from store, ™%c to %4¢ per pound higher 


Ratts AND Track Suppiies.—Further large contracts are 
reported from Western roads, with a heavy inquiry and many 
contracts still pending. .Track supplies are also in great de 
mand, mills being unable to promise delivery within three 
months.. We quote as follows: Standard rails, $28: light 
sections, $31 to $33, according to size: out of store $40 to $44 
splice bars, 1.60c to 1.70c: spikes, 1.90c to 2c: out of store, 2c 
track bolts, hexagon nuts. 2.80¢c to 2.90c: out of store. 2.00c to 
3c; square nuts, 2.65¢c to 2.75c; out of store, 2.75¢ to 2.85c 
MercHANT SteeL_.—Considerable business and a good in- 
quiry is: reported, notwithstanding the fact that mills are 
not in any position to accept further tonnage in view of pres 
en contracts. Our quotations for mill shipments, Chicago 
delivery, follow Smooth finished tire steel, 1.90c to 2c: open 
hearth spring steel, 2.50¢ to 2.75¢; toe calk, 2.40c to 2.60c; sleigh 
shoe. 1.85¢ to 1.90c; cutter shoe, 2.40c to 2.60c: ordinary tool 
Cold-rolled shaft 


ing carload lots, 55 per cent; less than carload lots, so per 


steel, 6¢ to 7¢; specials, 13¢ and upwards 
cent 
MERCHAN1 Pree AND RorLer TwureEs Small orders 


numerous, aggregating a respectable tonnag¢ 


are fairly 
Mills are catch 
ing up on deliveries, and report they hope to have books clear 
with the opening of the season. Our quotations follow: 


MERCHANT PIPE, RANDOM LENGTHS 





Black Galv 
; Per cent Per cer 
SO ie UE BB OO BS Biiicssccecesnccocceccecceceaes . af “ 
¥% to ro inches...... peneeuus : ane 67 { 
BOILER. Tt ES 
Stee! ! 
Per ce Pe en 
I SE i iincensacchene 40 
B9G CO BIG BGl.n.ccicccccccece as ‘ , 
2% tos ilineqnaserteccenseencactons . . . 
6 in. and larger iene’ 4s 
PLATES.—Buying is much improved, th cal interest 
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porting orders aggregating 2,000 tons. Jobber lso note an 
improvement in plate transactions. Our quotat s follow 
lank steel, base, %-inch, 1.75c:; flange steel, 1.90¢ to 2c: ma- 
in ] orc sreho tee] ordi: a 4 : 
rr stee] T.Os¢ mre hox Teel, a irv, 2& 2 mm special. 
2.25c and upwards. Tank steel from store, 2c 1 0c ; flange 


steel from store, 2.25¢ 


Wrre AND Wire Nalts The local interes 


periencing 


g th i wing 
he shortage of cars here is 1 aecre emand 
for nails and all kinds of wire products, which continues phe 
menal. Independent manufacturers are reported hading 
prices in order to get busin in this territor Jobbers con 
tinue to deluge the leading producer t t 2 d let 
ers for the shipment of good Wi t f wire 
nails bbe $2.40, Chicag et 92.50; plain 
vire carl id lots to } be $2 1 eta > } iu nted 
barb wire t bl ads, $2.70; t c $2.80; gal- 
nized 1 \ wire carl Is te bhers, $2 eta $3.10 
Orp Ma Member f the Wester ) Iron Asso 
ciation announce unofficially that that organization intends to 
take up in the near fut e the matt I reg ting the price 
f scrap i Chis sul t has eady bee lise ed at the 
everal meetings held, thougt definit have been 
ken as The market d g the is been 

‘ - d pric c fi; 7 We ral t ¢ ‘ 
Old iron rails .. $21 00 to $21 So Old Wheels $15 00 to $15 <o 
Old steel rails, long... i300 to 18 Heavy melting steel.. 13°so to 14 2 
Old steel rails, mixed 1350to 14% Mixed country steel osoto Ire 


Relaying rails 24 


The following aré 


selling prices per net ton 





No.1 R. R. wrought...$16 25 to $16 75 Iron axles... $21 so to $2: 
No.2 R. R. wrought 13s0to 1375 Cast borings 4 to ‘soo 
Dealers’ forge............ 1300to 135 Wrought turnings 050 tO I1 00 

No. t busheling : 11 soto 1200 Iron axle turnings 1z200to 12 
Heavy cast........ 1rocoto II se Steel axle turnings 10 soto It so 
Railway malleable 1200 to 1250 Stove plates. 50 to oc 
Country malleable treo to 1 50 Old iron splice bars 16 soto 1675 

— 
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4G Iron—The market during the p veeks has 

. ch ne tent streneth and th pply f ir vail 
ble |} lacreaaged , wo thet tu 1 v ask 
Ivan 1 @y 1.50 r Ne > } } ‘ 
that can } , - 4 . ‘ At 
t me he 1 ade the 
price f Southern foundry to Sr Rirmineg 1 which 1s 
\dded the $4.7 freight t tn ‘male m the Cle land quota 
t In tl I ndry de the demand for material is quite 
heavy d tl huvingeg 7 nlv limited bv the sunpplv of iron 
nd tl 1D biliti | lel erie Pr ( ly I] ti avail- 
ble n I ld up to the first of the vear and 
| e hee ich require del ries during the 
half f next \ Complaint of slowness iT making 
e frequent nd the furnace ire being imp rtuned 


ever. The latter are helpless, however; 
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the iron is in stock, but cars are 


further inve 
forded there is a lack of both motive power and track 


tigation also shows that 


to handle the business that would be presented to the 


] 


roads \ basic producing furnace was banked last Sat 


is not expected 


hecause of the scarcity of coke and it 


it will be bli wi 


.¢ this is to be made the occasion tor repairs 


All the 


‘n the Valley is now the lowest quotation heard 


| ' , 
terial aval able hi: peen 


buyers have not come upon the market beyond that 


although me contracts are still pending for small 
lots. It is now common report that all of the furna 
the Valleys will have to shut down at on 
before the coke supply is increased which is not looke 


With the 


in the 
th 


hefore the close of navigator 
Bessemer remaindet 


not disposed to 


- 
j 
j 
a“ 
— 


to $15.5 
market 


Valley Scotch No. 1...$15 00 to 
Valley Scotch No. 2... 14 75 

Gray forge, Valley 13 50 to 
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No. 3 Foundry.. 1425 to 1450 
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FINI ; MATERIAI Phe nills re now being |! rssed 
by the « I gC nd the ecessily ot ¢ { I vel 
ever present. The one satisfact ken by the producer 
hat the py el neces v tor better railroas T r S é 
» lead he y buy g or eel both in r | ind in cars and 
engines The dem s from the steel concer! ] ‘ ] 
eadv 1 é ed the tere 1 the plate marke t 
vears a bette 1 his week than it h during e ta 
All of eports now are that even in sheared plates the 

‘ t en raging for a good busines ihead 
The p rect buving by car companies and by shipbuilding 
ympani s verv attractive now The demand for structur 
iaterial has continued abnormally large for this period of 
the year and it has gone to such lengths that many buyers 
finding deliveri mp ble, especially or ngles, before the 
firs f e year are eady contracting ahead. | 

cts placed this week require deliveries up t he { 

f April 1 é L he trade | kep Dp we 

T d { he re W lavs a k cal company vhicl 

hoild ling f ] t Indian Territory, came pon the 

narke ( rie = 000 I ! ralis which will like vy be 
df ! day or In addition the needs of the lin 

i y o tn means been supplied and tl 
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olds $28 with hardly) prospect of chang A re 
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steel ringing 1 me pric Ww, 1.50 sed 1 
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\ due chiefly t 1, ' eq e pric 

Imitted. | ever. that the market ee 
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D nll ] Carnegie Steel Cx } ( ( 
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cal ep ( very ere 1 every element 
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en ve tac \ \\ | while the 
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fies - ~~ i them running 
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. , dis \ ‘ f nom e ordet were booked 
Lh T 2 hed material rue ipparently that 
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i e gern 1 Sim condition le in the additions and 
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it T 
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( ‘ he city t l derstood that 
oO } oht \ } is more ‘ 
long 1} rders enough t 
( l ches 1 g f good many month 
e hes tew or rd lace the bull t the b 
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i ’ t} ] ce “A hye d 
MAT! é duct , : 
O }? g ‘ eff he 
eT Roary oO } . c h } wt the 
‘ ‘ plait pay 
¢ t] 2 ‘ I rs before » the 
‘ el m l 2 \ 
\I re 1 t I re ind 
7 v7 ‘ , ] ‘ , ; 
eet ? ‘ f ‘ Ir bars 
62 ‘ | ‘ load ing |< 
X 1.00 hee ‘ os c f 4 | 
Ron No. 1 nnealed. 2 ( 
Oo \f ' Che | rticul f, 
} " 1 Py ” d +] lemas good 
ere t ? 7 ‘ ( ? t \ ri < g 
Old No.1 Wrought Railroad ; to ° 
Cast Machine and Foundry ot 2: 
Old Iron Rails 0 to 20 « 
Old Steel Rails 4751 :> 
Old Short Lengt! s<t 
Old Iron Axles a< t 
Old Iron Car Wheels © t 3 
Stove Plates t . 
Wrought Turnings, net tons ' 
Cast Borings, net tons . a 

















vi THE IRON TRADE REVIEW 


THE IRON IRADE REVIEW 


Devoted to the Machinery, Metal-Working and Foundry Trades, 
and Iron and Steel Manufacture. 





PUBLISHED EVERY THURSDAY BY 
IRON & STEEL PRESS CO., 


ROSE BUILDING, CLEVELAND, OHIO. 


THE 


G. H. GARDNER, President and Treasurer. 
JOHN A, PENTON, Vice-President. 
A. I. FINDLEY, Secretary. 


A. |. FINDLEY, - - - EpDITorR. 
ROBERT !. CLEGG, _ EDITOR MACHINERY DEPARTMENT. 
CHICAGO : 934 Monadnock Bloek, Geo. H. Grirrirus, Manager. 
PITTSBURG : 429 Park Building, A. O. BacKERT, Manager. 

NEW YORK : 1530 Nassan St., D. C. WARREN, Manager. 


Subscription, $3.00 per annum. To Foreign Countries, $4.00, 
Advertising Rates Furnished on Application. 


The Cleveland News Co. will supply the trade with THE IRON TRADE 
REVIEW through the regular channels of the American News Co. 





ENTERED AT THE POST OFFICE AT CLEVELAND, O., AS SECOND CLASS MATTER 
NOVEMBER 14, IQOlI. 


A SPECIAL ENGINEERING EDITION. 
In its Engineering Special Edition of today 7he /ron 
Trade Review has purposed to give some idea of the 
achievements of the engineer in our marvelous iron and 
steel development. The record is an enviable one 


Like every other story of American progress it in 
volves small beginnings, painful growth in early stages 
and a later development of such proportions as to sug 
gest magic rather than reality. Just as the 1oth cen 
tury. is credited with a larger contribution to human 
advancement than all the centuries preceding, it is 
within bounds to say that the generation of engineers 
in the American iron industry who have made the his 
tory of the past 25 years have done more to put Amer 
ican practice in the forefront than all who preceded 
them. Concrete testimony to the fact will be found in 
a variety of forms in the contributions to the pages of 
this issue. 

To say that 10,082,905 tons of Bessemer and open 
hearth steel were produced in the United States in 
1900, while in 1876 the output was but 488,827 tons, of 
which open-hearth steel contributed but 19,188 tons ; or 
that more than 20,000,000 tons of iron ore will be 
moved. from the Lake Superior region in 1901, where 
as in 1876 when 992,764 tons were brought down the 
ore trade was consumed with fear lest it prove a drug 
on the market; or that the pig iron output in the 
United States in 1got will easily exceed 15,500,000 
eToss tons, while 1876 shows but 1. SOS,Q6L tons these 
are but ways of saying that with our splendid natural 
resources the mechanical and the metallurgical engi 
neer have more nearly succeeded in the United States 
than in any other country in eliminating hand labor 
from iron manufacture and in making the discoveries 
in chemistry and physics effective in smelting and roll 
ing processes. 

‘The articles elsewhere vive some leaves. fron ln 
records of the past 25 vears. ‘The aim has been not 


only to show what American engineers have done in 
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the iron industry, but also to give some idea of the sort 


f men that have done the work. We have not at- 


tempted to trace the careers of all who have contrib. 
uted to the quarter century's advance, but such as are 
sketched are representative. It is interesting to not, 
that most of our successful iron and steel engineers, like 
many who have come up in other fields of endeavor 
started with little capital save industry, energy and a 
determination to get up. <A second fact that will not 
be missed is the youth of the men who are making his 
\ third is 


the facility with which the men whose records we pre 


tory today in iron and steel manufacture 


sent have detached themselves from on company to 
form new connections offering a larger scope to their 
abilities. The mobility of engineering talent in the build 
ing up of the American iron industry ts one of its con 
spicuous characteristics. A fourth fact is the increas 
ing prominence given in recent years, and particularly 
since the formation of the consolidations, to th ope 
rating and engineering staffs of the leading steel com 
first promimently exemplified in 


panies. his policy, 


the Carnegie Steel Co., is being carried still further in 


~ 


the United States Steel Corporation It stamps th 


present as distinctly the day of the engineer in the iron 


industry, and puts an estimate upon his services that 
warrants large expectations for the future 
THE FOUNDRYMEN’S ASSOCIATION. 
| he nnu ee v I ( | i« \ | 
held at the Manufacture Clul PI lely i Wee 
day evening, N 6, the president, Thos. I. Ranl ccupying 
he chair here w t good LCE etary 
nnot ed at e rep f tl ‘ it y hand 
he incorpe 1 of the S } ling 
mtil the December meeting 
Phe officers { he ensuing y: 
meeting were tor f Mr. De ‘ i 
D t under he motior 1 gv < Mi \\ ( 
thee elected are as follow 
Preside Thomas |. Rar \bram ¢ S ( 
idelphia 
\ Preside James S. Stirling, H & H g 
( Wilmingt Del 
Ire a h J ) r TI & | P 
delphia 
Sx How | . W. P ( 
Executive Comn et \ ( ( 
George V. Cre ( Philadelph1 Star ( gg, | 
Stanley G. Flagg & ¢ Philadelpl BE. BE. I E. | 
Brown & ¢ Philadelphi John Glove Glover | P 
idelpl] William Hanson, Pent Iron W ( Phila 
delp!| vith the president and se« ry, ¢ 
Lhe t ving were elected membe 
tion: L. R. LeMoine, of the United States ¢ | pe & 
Foundry Co., and O. J. Ward, of the Howe Scale ( 
H. M. Baldwin, of the Power Spe ty ( New Y 
City iddressed the meeting, | subject being Br 


Vacuum Molding Machine.” He said in part \ltl gh 


had been arranged that I should read a paper betore y this 
evening, a description of the Bryan vacuum molding machine 
I have thought it best to set up a machine | ‘ 
show it in operation, the informatio d perience 
resulting being more interesting that ere pap escrip 
tion lhe machine was designed by a man of 25 y« ex 
perience in the foundry business, with a view to cheapening 
his foundry products. He tells me that in his foundry they 
ire doing with this machine and twe ed k 
which formerly required nine skilled 1 Lhe « pense 
hing to the use of the machine is that incurred nt 
ng the patterns on boards, and this expenss 
et trivial In compartson to the « tm pat 
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Shaddock, superintendent of the 48, 30 and 24-inch. mills; 
Julian Whigom, superintendent of the Howard axle works; 
George Hemfeldt, superintendent of the Carrie furnaces; 
George Forrest, superintendent of open-hearth furnace No. 
3; Reese James, superintendent of open-hearth furnaces Nos. 
1 and 2; David Kennedy, superintendent of the 42-inch mill; 
Thomas Jamison, superintendent of the converting mill; W. 
H. Dickson, superintendent of construction; George Gross, 
superintendent of beam mills; R. L. Irwin, chief clerk; 
William Corbett, paymaster ;.J. W. McCrady, chief inspector ; 
John Hartman, chief timekeeper. 

Among the employes who received large gifts at the Du- 
quesne plant, the following are prominent: Edward Hamilton, 
assistant to the general superintendent; A.M. Diehl, super- 
intendent of furnaces; J. R. Davis, superintendent of the bar 
mill; H. K. Williams, superintendent of the merchant mill, 
and W. F. Milligan, chief timekeeper. 

It is understood that the entire amount represented in the 
distribution is $3,000,000. 


Personal. 


Charles M. Schwab, president of the United States Steel 
Corporation, while in Washington last week was a guest of 
President Roosevelt at luncheon. 

Andrew Carnegie arrived in Pittsburg last Friday and 
remained several days discussing matters pertaining to the 
new Carnegie Technical School. While in Pittsburg he was 
the guest of Mr. George Lauder. 

George E. Klingelhofer has resigned as manager of the 
Pittsburg Valve, Foundry & Construction Co., Pittsburg, Pa. 

R. S, McDonald, formerly connected with the Pittsburg 
Coal Co., has been appointed manager of the bureau of min 
ing, established at Pittsburg by the United States Steel Cor 
poration. ‘Offices have been opened in the Empire Building 
Chis new bureau will have charge of the survey and purchase 
of desirable coal lands and coking properties. Elmer Hough 
of Homestead, Pa., has been appointed assistant to Mr. Mc 
Donald. 

William E. Manning, for several years at the head of the 
order. department of the Republic Iron & Steel Co., with of 
fices at Youngstown, O., has tendered his resignation and 
has accepted a position’ with the Youngstown Iron, Sheet 
& Tube Co. 

The plant of the St. Louis Iron & Steel Foundry, St. Louis, 
Mo., was damaged to the extent of $10,000 by fire last week 


Che 13-inch merchant mill of the Duquesne plant of the 
Carnegie Steel Co., Duquesne, Pa., will be placed in operation 
within a week. The cooling beds have about been completed 
Che foundations for the 14-inch billet mill are already in 
place and the machinery will soon be set. By the first of the 
year the entire. mill will be in complete operation 

Che United States Drawn Steel Co. of McKeesport, Pa., 
is negotiating with the real estate exchange of that place 
with reference to securing a large manufacturing site 





Provided a bonus can be secured Philadelphia, Pa., pro 
moters intend to erect a pipe foundry at Lansdale, Pa. The 
foundry is to be 70x150-feet and the machine shop 30x70 feet 





McClave & Brooks, iron founders, will erect a new plant at 
Pine Brook, near Scranton, Pa. The output of the foundry 


will be limited to grey iron castings 


Che to-inch mill of the American Steel Hoop Co. at Mingo 
Junction, O., made 5,228 gross tons of steel during the month 
of October, breaking the former record of 5,060 tons, mad 
by the mill last May rhe sizes rolled varied from 7-16 to 


144-1n. rods and squares 


Robert Field, sales agent, has removed h fhce from Co 
lumbus to Cincinnati, and is now lo« the Mitchell 
building. He will continue to act as dire repre 
ative .of the Sloss-Sheffield Steel & Iron ( ot Alabama 
and in addition to their product of foundry and forge pig 
will: have a line of northern foundry and malleable iro 


foundry coke. 
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NATIONAL FOUNDERS’ ASSOCIATION.. 


(Special Telegram.) 

New York, Nov. 13.—The fifth convention of the National 
Founders’ Association opened at the Gilsey House at 1; 
o'clock this morning In point of numbers it will be the 
most successful convention the association has had to date 
and a great deal of enthusiasm is evident. 

The meeting opened with the reading of the annual report 
of the president, H.-W. Hoyt, of Chicago He reviewed the 
history of the association for the past year and spoke of the 
Cleveland conference of last spring, which resulted in a dis- 
agreement between the Iron Molders’ Union and the National 
Founders’ Association officers on the advance in wages asked 
for by Cleveland molders. He congratulated the Cleveland 
foundrymen on the year of perfect quietude, so far as strikes 
were concerned, since the struggle of 1900-1901 and also upon 
the amount of business and the general prosperity they have 
enjoyed. He went carefully over the history of the Chicago 
strike and reviewed the many conferences and the final re- 
sults therefrom He stated that with but very few ex 
ceptions the entire Chicago membership stood firmly to- 
gether, brought fully a dozen non-members into line, and the 
result had been an unqualified victory for the foundrymen 
of that city. 

Mr. Hoyt summed the Chicago matter up 
the National Founders’ Association had expended in Chicago 
on this strike alone all the money which it has expended in 


by saying that if 


strikes all over the country, a better result would be impos- 
e tar-reaching 


benefits. Mr. Hoyt spoke of the discussion which had been 


sible, and it could not have terminated in mor 


going on with reference to the abolishment of the differential 


in wages between floor and bench molders and criticised the 
position taken by the molders with reference thereto. He 
spoke of the splendid work of capable foremen and said that 
such men were equal to the task of pulling a firm through 
ilmost any emergency with a union. Reterring to the New 
York agreement he said that while the time would surely ar 
rive when the N. F. A. would not advocate the making of an 
agreement with an irresponsible party, yet he would adyocate 
the retention of the New York agreement unt! better one 
presented itself He said that while results show that the 
strikes which have been visited on the N. F. A. have really 
accomplished many desirable results, yet the greatest gains 


which the association has made have been derived trom the 


many conferences and agreements and the beneficial effects 


of a better acquaintance of the officers on both sides 

\ great deal of credit was given to the officers of the Iron 
Molders’ Union by Mr. Hoyt for their sincere efforts to bring 
about a better understanding with the men and the carrying 
out in full of the agreements made for them. Mr. Hoyt also 
laid stress upon the fact that the N. F. A. is prepared to take 
a firm stand upon the subject of molding machines and pro 
tect its members in the full benefit obtained from the intro 
duction at great expense of improved appliances 

Mr. Hoyt strongly recommended the appointment of a com 


missioner to whom all correspondence and business affairs in 


connection with the settlement of labor troubles should be 
referred. A large percentage of the work which has hitherto 
fallen to the president, members of the administrative coun 
cil and the committees will now go direct to the secretary's 
office 

lhe report of Secr tary Penton reviewed at lengt! he sit 
uation in all parts of the country, gave particulars of all the 


difficulties that have arisen from year to year and character 
of settlement 

The treasurer, John R. Russel, of Detroit, 
port, which showed a very satisfactory balance on hand im 
the treasury 

\bout 200 members are present, among them ex-Gov. A. S 
as 


Bushnell of Ohio and many other prominent siness men. 


[he Vulcan Iron Works of Toledo, O., has just completed 
he shipment of two large shovels to Nova Scotia. The one 


vel weighs 78 tons and has a guaranteed capacity ot 2,500 
vards per day, while the other weighs 55 tons and has 
teed capacity to handle 1,800 cubic yards per day. 
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Landmarks in the Rolling Mill History of 
the United States. 


By WM. GARRETT. 


Phat Cort was the first man to roll iron in grooved rolls 
is beyond dispute. The value of this invention to the world 
is incalculable, and what 
would have been the state 
of civilization had this pro 
cess of reducing iron never 
been adopted is beyond con 
jecture \ll the rails on 
our railroads, plates for 
steam boilers, plates for our 
vessels, and rivets and bolts 
for the same. our bridges 
our telegraph and telephone 
systems would have been an 
impossibility without the 
1; 


ocess Dake 


rolling mi 


away all the benefits de 





rived from Cort’s invention 


and we would be back onc 





more in the state of civili 


Wm. Garrett. 


" 


ation prior to 1783. Cort’s 
discovery is the corner-stone of the rolling mill industry 
But many improvements have been made since that time in 
the rolling of iron and steel. Indeed, the introduction of 
Bessemer steel made it possible to adopt many methods 
hat tended greatly to cheapen the process of rolling ma 
terial: and some rolling mills that are considered among the 
ve today would be almost entirely useless in th 
rolling of iron The Bessemer and open-hearth processes 
for steel-making might be considered the main link perfect 
he chain of events in rolling mill development up to the 
present tim¢ 

In this paper I will only deal in a general way with some 


of the striking landmarks in the history of the rolling mill, 


based on the personal experienc ind observation of more 
than 4o years, and will refer only to some of the most strik 
vg tyl iscs 

he Cort firs S o roll iron must have beet 

crude nature, for the writer looks back 40 years he re 

( st rude Ising nd rolls sed at tl time n what 
vere called up-to-d mills \t that tim Cort iron be 
plate wa anv d cts nown The es were 
placed dire: mie In many plac k the place 
if the tor ews: wedges were sed for the side ews | 
tact, I saw I nis typ per I n So h Wales 
May OO vi ] Vv ( ne ely 1 | Pp gQTes t ¢ 
mills has not been universal 

Among the first improvements on the original t 1 
vas t g three high 1 for rolling small size \ 
was firs ( | 1 step s Know! o the w ( 
Next « c ing of sn TET irs by guide 
commonly « ed nd the term is well known by all rolling 
mill me hese tw event made possible te ll wire 
rods. ¢ y the r] epocl e | 

t re g mills vhor e hot elongs is unk 

tae treiton 

Next came t é g mills, not by the Si f reversing 
engines, but rever ng bv the ust of a clutch This led to 
present reversing engines and _ mills Then, turning once 
more in the direction of high mills—this time used for the 


rolling of iron rails—John Fritz stands out as a landmark in 
the history of rolling mills. But this is not the only mark he 
has made; for no two men have done more than the Frit: 
brothers, John and George, in improving the rolling mill 
practice of this country The lifting tables. now so com 
monly used, originated with George Fritz 


About this time the continuous mills hegan to crop out, 


and as long as iron and steel wire is used the name of George 


Bedson will stand out prominent in connection with .the 
manufacture of wire rods 

I am led to believe that Lewis Richards in Dowlais was 
the first fo use an independent engine to drive a line of feed 
rolls for rolling mill purposes, and Windsor Richards about 


40 years ago introduced the reversing mill system of using re 


versing engines It might be of interest to some to know 
that this mill is still in operation at the Ebbw Vale works 
South Wales, and the engines are of the vertical type Here 


we may add that E. Windsor Richards had great taith in 
this system of rolling, for he followed the matter up until he 
put up a reversing rail mill at Bolckow-Vaughn works in 
Middlesbrough early in 1880. which in 1883 produced more 
rails thar any mi in the world up to that time And the 
same mill is in successful operation today rolling rails which 
are produced at a cost with which even the best American 
mills cannot cut much figure in competition 

One of the most conspicuous epochs in rolling mill history 
was marked by the advent of the Bessemer process. This 
was so signal a departure and so universally acknowledged 
at comment here is unnecessary, further than to state that 
the successful manufacture of low carbon steel added new 
laurels to former achievements and benefited the world to an 
immeasurable extent This was accomplished about the 
same time by the Bethlehem Iron Co. and the Troy Steel Co., 
and Messrs. Hunt, Fritz and Leiberts were the prime movers 
in this development. From this came the successful rolling 
of rods on a continuous mill. The attempt had been almost 
given up through the failure of rolling iron wire rods; but 
with Bessemer steel it also became practical to roll No. 5 
rods from a steel billet 4 inches square, and to produce the 
large tonnage now made on what is termed a “Garrett” rod 
mill. 

While C. H. Morgan was not the inventor of the continu 


ous rolling mill, few, if any, have done more to perfect the 


IN THE Garrett rod mill, with which his name is inseparably 
connected, Wm. Garrett, the well known rolling mill engineer, 

luring monument. His invention was 
decided revolution in prevailing methods, bringing nearly 


leveland, has an en 


100 per cent increase in « put with a marked decrease in 
labor Mr. Garrett was born in England. His rolling mill 
career began in the works of Scotland He started in the 
|! years of age and at 16 was operating a guide mill 
What the ordinary boy gained at school in daylight hours, M 
Garrett acquired by the hardest effort after his day’s work was 
ne Coming e United States in 1878, he found work 
Cleveland Rolling Mill (¢ and was connected wit! 
| ng tive veal t was in ISS82 that he 
g e first type ot the Garrett mill. It was the 
n whicl j-inch billet was rolled into a No 
I ting Pre ous to this time t was the prac 
2-inch billet Mr. Garrett’s proces 
é g of an ing j-inch billet wit 
é g, replacing the practice of reducing the ingot t 
m. which was reheated before conversion into billets 
é ng involved in these improvements was at that time 
ut $7 tor \s indicating the vitality of this invention 
. d t 1 ly 38o per cent f the rods in the 
ted States today are the product of Garrett mills 
Ir. Garrett went 1 Pittsburg in 1883 and in that year 
It the rod mill in the Oliver Wire ( South Side plant 
ix g Cleveland in 1886 he built a rod mill for the 
\mer n Wire C Later he was connected with the Joliet 
S ( Joliet, Ill, building there a rod mill which later 
ft the Illinois Steel Co. properties and is now op 
by the Ameri Steel & Wire It is a mill noted 
! re 1-1 | ng Lhe tw fir isl ing m 1] recently produced 
877 tor f No, 5 rods in 24 hours, and they have made 10 
000 tons each i given month. In the near future this latter 
expected to be a regular record. Mr. Garrett removed t 
Cleveland in 1897 and established the Garrett-Cromwell F 
gineering Cr H partners in this enterprise are H. W 
Lash and John C. Cromwell. The firm has grown rapidly and 
has now on its books a number of important contracts in con 
nection with the extension of large iron and steel works and 


the building oft new ones 
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Cue. Late Cart.: W RICH lo Jone 
metal mixer, considered by steel exp he por 
invention in the development of the Bessemer p S ( 
past quarter of-a century was one of ny de S pat 
ented by Capt. William R. | vhose tragic ¢ | curred 
on September 28, 1&&9 Phe invent did Pa . 
patent issued. but s] ortly before his deat] ( \ d 
that the patent was llowed son nit 20 s 
menced by the Carnegie Steel. ¢ wains } ( Sty 
Co. in which the validity of tl pate calle ( 
troversy.) Next to his prominence 5 engine: Cat 
Jones was noted foi g y.- fi ness. hum coul 
age and energy \s manag yf me e bined rr 
and sympathy with ‘uncompromising tl ty 

He was born in Luze eC ¢ I Pa Fel 23 1830 H 
father was Ley lohr Tones Wels] Vinnict earl had 
emigrated to the United St s in 182 Owing e early 
death of his fathe r, and he g elade S he was elf 
supporting at an earlv ag \t. ten he was apprenticed to 
the Crane Iron Co. of Cat ) ind tl s humble 
way entered upon a professi which he became famous 
At 20 he entered. the emp! f- the. ( ft Co. as 
machinist, and continued city Lj 1862 
when he enlisted as a private in t] Reg Pent 
sylvania Volunteers. Owing 
manded a company. The regiment w n 
ice In 1863, and Capt Jones re-enliste 1 it he 
sylvania. After his final discharge he resumed 


tion with the Cambria 


Iron 


Cc 
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and became assist 
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bout for no doubt the mill as it is would produce as 
many rods were it called by any other nam his mill is so 
familiar that no explanation is necessary. It has made. and 
is still making, history. So the mill, at least, call it what 
you will, took its place in 1883 as a landmark in rolling mil] 
history And at this time, 1901, there are six of these mills 


in course of construction 


Before touching upon what has been acc ished in steel 
rail rollin ge it 1s but fair to pay a passing tribute to those who 
were most successful in making iron rails \s ilready men 
tioned John Fritz’s introduction of the 3-high system was 

marked improvement, and made possible the production of 
not only a better iron rail, but alse t a larger quantity 
From what I can gather the Cambria Iron Co. at one tim 
produced not only the largest quantity, but also iron rails of 

pe ‘ quality ot I there were others vl produced Iron 


chiefly the Superior Iron Co., at Woods Run, Pittsburg 
managed by David Mathias At this mill were produced iron 
s of such a quality as to make questionable at that time 

the superiority of a Bessemer steel rail If I am not wrongly 


informed, tl rail mill referred to produced the largest out- 

















The Late Alexander L. Holley. 
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put in one year ever obtained, viz., over 42,000 tons. Mr. Ma 
thias’s ability is direction, and the pace he set for others, 


ntitle him to be recogni ed as another landmark in rolling 
emits . 
mill history 

Coming to Bessemet 
Great Britain, we have the names of Meni- 


steel and steel rails, first referring to 
achievements 1n 
laus, Richards, Martin, David Evans, Lowthian Bell, William 
Evans, and others who were pioneers in the development of 
this remarkable process for making steel. They certainly are 
landmarks, and some are still making history 

When we come to the remarkable achievements in this 
country in the making of Bessemer steel and steel rails. and 


we seek to find the starting point and to discover who 


when 

gave us the start, the name of Holley stands out so prominent 
that when it is put in the roll of epoch-makers it should be 
written im raise d letters Uh insight, skill and perseverance 
he showed and tl wonderful results he obtained during his 


short career make his work something more than a land 


mark. Time will not permit me to go into details; the early 
history and the rapid strides made under his lead speak for 
themselves 
The history of the steel indi stry would be incomplete 

leed without the mention of Capt. William R. Jones, and 
what he accomplished His remarkable succes 1 untimely 
end will be remembered and commented upon by future gen 
erations. The Edgar Thomson works, just as they stand 
today (except g Iew vddit Ss) desig ed ind ere ed ind 
brought to successtul operation by him, are lone a monu 
ment to his fame, outlasting bronze or marble Quick to 
th ik ther pronipt ecute WW ] dgment I e best he 
for vears led all compe 1 And it w 1 1 he ap 
nearance of Robert Forsytl vho designed and erected the 
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Robert W. Hunt. 





RoE! Wootston Hunt was born in Fallsingtor Buc 
County. Pa. His tirst experience in iron and steel manuta 
‘ vas ne< e re xy mills of Joh Burnish & ¢ 
P tsville }’ | r he udied in yt en \ t 
wT ry f B | (sarre & Reese P ae] d 

ntered the emp \ t he ¢ mb Ire ( ] iS 
P > ) Stic | ré S pa T 1m oy | ni ‘ | 
emical laboratory in Ameri Later he was g g 
tf the steel department of e company Ss Wo! ‘ 
sent to the expe Bessemet I Ss it was then < er 
Kelly Proces p Wvandotte. Mich lhe firs ) 
| SIX I e Mr. Hu med its m gen 
\fter Vi re ed J hns \ d ss ed G rt 
Fritz, chief engine f e Cambr ( desig g 
| erecting Besse er steel plant nd ‘ 
or ssumed sn oC 1 In 1872 he ccepted ! 
position with the firm of John A. Griswold of Troy, N. ‘ 
That firm consolidated w others resulting the f t 
t the Rensselae Ste & Iron ( 1 | | Steel & 
Iron Co.. of both of whox he was tl general super ‘ 
Dur neg this t ie he eb ( reSSe el \ tl 
various merchant mills of the company and roduced in the 
rail mill the first automatic tables in connection with the rolls 
saving the labor of some 12 men hese tables were protected 
by U. S. patents issued in the names of Mr. Hunt, Max M 
Suppes and Wm. R. Jones. Practically in every rail mill i 


the country tables we introduced under licenses trom t 


e 
patentees Mr. Hunt also secured several patents 1 ting 
the manufacture of Bessemer steel, both individually 


connection with Dr. August Wendel, the chemist of the Troy 


company 
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The succéss of this mill was such as to quantity and quality 
that the attention of the whole country was. attracted, and 5. 
T. Wellman was ‘the. first man to make the open-hearth steel 
process a perfect success in the United States. At the Otis 
Steel Works they established a standard as to. quality for fire 
box and boiler plate that has never been excelled, and a speci- 
fication of quality “as good as Otis steel’ is preferred to that 
of Lloyd’s or any other standard specification. Mr. Well- 
man’s ability to produce high carbon steel by the open-hearth 
compelled nearly all crucible steel makers to adopt this process 
to supersede steel made by. the crucible process for bar and 


buggy springs. Not to speak of his other improvements, the 


Wellman charging machine, now universally used, is enough 
to place its. designer in the front rank among those who have 
made modern steel works practice what it is. It is not in the 
least out of place to say that what Holley was to the Bes 
semer process Wellman is to the open-hearth steel industry in 
this country. 

As Paul sat and was taught at the feet of Gamaliel, so H 
W. Lash was taught the open-hearth process by S. T. Well- 
man, but at an early date he cut loose and struck out for him- 
self. He was among the ‘first, if not the first,.to make basic 
open-hearth steel successfully—this. under the supervision ot 
Sidney G. Thomas (1878); the first to put the entire charge 
of cold metal. at one time into an open-hearth furnace (there 
by increasing the output); among the first to retain the car- 


bon in the bath for high carbon steels. He struck out from 


the old groove as to style of melting furnace, and today the 
melting furnaces of the Carnegie Steel Co., who are the most 
successful makers of open-hearth steel, embody many of the 
improvements suggested and adopted by H. W. Lash He was 
also among the first to adopt the pig and ore process. 

Prior to 1892 this country produced little if any tin plate. 


Late in 1871 he went to Chicago as assistant superintendent ot 
the Bessemer plant of the North Chicago Rolling Mill Co., 
then under construction. ‘This plant was started in 1872, and 
for many years. (under Mr. Forsyth’s management after 
1873) held a position, for quantity and quality of product, at 
the head of the Bessemer Works of the country. It was 
probably the best of the small plants (5 to 6 tons) designed 
by Mr. Holley... When the North Chicago Rolling Mill Co. 
decided to build at South Chicago a plant consisting of four 
furnaces, a Bessemer works and a rail mill (the nucleus of the 
present immense plant of the Illinois Steel Co.), Mr. Forsytn 
was sent to Europe to investigate European practice and on 
his return designed and built the Bessemer department of the 
works. ‘This plant was notable at the time (1882) for having 
three vessels, with removable shells on Holley’s plan to fa- 
cilitate anticipated basic: work, and as being the first plant 
in the country designed to work metal direct from the blast 
furnace. No cupolas were installed until three or four years 
later, when one was put up for melting scrap, and the plant 
continued to work direct metal until 1892 when Mr. Forsyth 
put in a pair of mixers. Leaving the service of the North 
Chicago Rolling Mill Co. in 1894 Mr. Forsyth went to Pitts- 
burg in 1884 as superintendent of the Spang Steel & Iron 
Co., but returned to Chicago in 1885 to become manager of 
the Union Steel Co. and to rebuild for that company the works 
of the old Union Iron & Steel Co. This involved the con 
struction of a new Bessemer Works and rail. mill, in both of 
which some novel features were developed. When in 18890 
the works in and about Chicago were consolidated to form the 
Illinois Steel Co., Mr. Forsyth became chief engineer of that 
company, and in that capacity reconstructed the rail mill at 
South Chicago, originally a 2-high reversing mill, putting in 
the present 3-high train which has made such remarkable rec 
ords in rail rolling. In conjunction with S. T. Wellman as 
consulting engineer, he built the open-hearth plant and plate 
mill at the same works. Mr. Forsyth became second vice- 
president of the Illinois Steel Co. in 1894 and in 1806 he re- 
tired from the service of the company and is now practicing 
as a consulting engineer in Chicago. 


JouHn Stevenson, Jr., the leading figure in the most im 
portant competitive steel company that has built works since 
the consolidations were. formed, is a native of Glasgow, Scot- 
land, and is 53 years old-His father was a mechanical engineer 
The son left. schooi at 13 and entered on a seven years’ ap 
prenticeship in the machine shop, pattern shop and drafting 
room. -At the same time he attended night school. taking 
one of the Queen’s prizes and several scholarships in compe 
tition. with. older pupils. At 22 he came to the United States 


with the thought of making a fortune and returning to Scot- 
land. He was first employed at Mackintosh, Hemphill & Co?’ 
Pittsburg, as draftsman, and later went to Edgar Thomsor 


Steel Works, being associated with Capt 
Again he became connected with Mackintosh, Hemphill & | 


Jones in 1876 
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Today the tin plate mills in operation, in the course of con- 
struction, and in contemplation will give a greater capacity 
than the requirements of the United States, namely, over 
400,000 tons per annum. In line with our search for land- 
marks in the history of rolling mills (having the manufae- 
ture of tin plate in view) two men stand out most prominent : 
first, our late and lamented president, William McKinley, the 
father of a protective tariff bill that made it possible for the 
American capitalist to embark in the tin plate trade; second. 
John Stevenson, Jr., now of the Sharon Steel Co., who has 
done more to perfect and improve the method of rolling black 
plate and reducing its cost than any other man in this or any 
other country. He took a bold departure in one respect 
that stands conspicuous—the driving of hot mills by ropes in- 
stead of by a gear. His plans and designs have become the 
standard, and the first-class black plate mills now in construc- 
tion are following, and those in contemplation must needs fol- 
low, strictly the lines laid out by Mr. Stevenson. Here we 
can safely say that what Holley was to the Bessemer process. 
Jones and Robt. 
Forsyth to the rolling of steel rails, Morgan and Daniels to 


Wellman to the open-hearth process, Capt 


the wire and wire rod industries of this country, that John 
Stevenson is to the manufacture of tin plate 

One of the most striking characters connected with the 
manufacture of iron and steel in this country is Henry Weh 
rum, who, in spite of the fact that our leading engines rs clung 


to the 3-high system of rolling iron and steel, struck out bold 


ly and adopted the reversing system, and is today the leading 


exponent of that type of rolling in this country. The com- 


pany with which he has so long been identified has always 
been in a prosperous condition, and has passed through many 
seasons of depression which have swamped or shipwrecked 


The iron and steel trade is indebted for many improvements 


this time as a partner In 1883 he removed to New Castle 
and for two years was identified with J. P. Witherow & Co., 
leaving this position to build the New Castle Nail Works 
In turn came a wire mill, rod mill, steel plant, tube mill, tin 
plate plant and blast furnaces. Mr. Stevenson’s interests in 
all these was disposed of to various consolidations, and soon 
after the organization of the Sharon Steel Co. by F. H. Buhl 
and others Mr. Stevenson acquired a large holding and is 
general manager of the company. He is president of the Sha 
ron Tin Plate Co., an identified concern. 

EXTENDED REVIEW of the career of S. T. Wellman appeared 
in The lron Trade Review of Dec. 13, 1900, at the time of 
his election to the presidency of the American Society of 
Mechanical Engineers. In the present issue the article of 
Mr. Monell on our open-hearth progress indicates how prom 
inent a place Mr. Wellman has had in the development of 
that industry. We need therefore to refer here only briefly 
to the important service he has rendered the iron industry 
Born at Wareham, Mass., in 1847, he inherited an aptitude 
for the work he has followed, his father being superintendent 
of the Nashua Iron Co. S. T. Wellman worked in the ma- 
chine shop and later in the works of the Nashua Iron Co. 
When the first Siemens gas regenerative furnaces were being 
built in the United States Mr. Wellman was engaged in 
erecting them \fter some years at Pittsburg Steel Works, 


s 


Mr. Wellman built for the Bay State Iron Co., Boston, the 


first open-hearth furnace in the United States to make steel 


on a commercial scale Later he was connected in turn with 
the Nashua Steel Co., the Otis Steel Co., the Illinois Steel 
Co.,. and the Chester Rolling Mill Co \t the Otis works 
he manufactured the first basic open-hearth steel turned out 
in this country The organization of the Wellman-Seaver 


Engineering Co., of Cleveland, of which Mr. Wellman 1s 
president, dates back only six years, in which time the 
company has come to occupy a large place in steel works 
engineering. Mr. Wellman is a member of the American 
Society of Civil Engineers, American Society of Mechan- 
ical Engineers, American Institute of Mining Engineers, the 
Iron and Steel Institute, the British Institution of Mechan 
ical Engineers and the Verein Deutscher Eisenhuttenleute. 


Cuartes Hitt Morcan was born at Rochester, N. Y., in 
1831, of New England narentage. He was obliged to work in a 
factory at 12 and at 15 he entered the machine shop of his un 
cle, J. B. Parker, of Clinton, Mass., as an apprentice. At 17 
he studied mechanical drawing in a night class taught by the 
late John C. Hoadley. In 1852, when only 21 years old, Mr. 
Morgan was put in charge of the Clinton mills dye house; at 
this time he devoted himself closely to the study of chemistry 
For some time Mr. Morgan was draftsman for the Lawrence 
Machine Co.; later, from 1855 to 1860, he was mechanical 
draftsman for the distinguished inventor and manufacturer, 
Erastus B. Bigelow. About this time Mr. Morgan introduced 

tem of designing and constructing cam curves for looms, 
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er the supervision of Mr. Wehrum, and he cet 


developed un 
tainly stands prominently as a landmark in the history ot 
rolling mills 

Ameng the most prominent in developing and improving 


the puddling process in this country was John |. Williams 


Early in the seventies he was producing puddle iron made by 


Danks’ process so successfully as to make many hesitate in 
their belief that Bessemer steel would supersede puddled iron 
Had we the same knowledge then that we have at the present 


} 


time in hydraulics his success would have been still more 


marked, and puddle balls weighing nearly one ton would have 


heen successfully handled. He, beyond a doubt, brought the 
Danks turnace nearer a State ol perfection than any other 
man, and I firmly believe had it not been for the advent of the 
Bessemer process, that developments and improvements woul 
have been made with the Danks puddling furnaces that would 
have brought them into wm iversal use This and his remar] 

in producing iron bars and plates of such a< 
tity in a given time, and of such quality at one time, and set 
ting a pace 


stand among the landmarks in rolling mill history 


for all others, surely entitle John I. Williams to 


lime and space will not permit us to follow this subject 
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in detail further, and I hope the many landmarks that | no 
doubt have missed wil please attribute this. first, to the lack 


of space, and next to the lack of direct knowledge by the 


writer. Let me conclude this somewhat rambling sketch by 
referring to three corporations that are most striking land 
marks. in rolling mill history 1, what was known as the 
Washburn & Moen Wire C 2, the Cleveland Rolling Mill 
Co.: 3, the Carnegie Steel ¢ 

F,. H. Daniels, in his able paper read betore the Mechanical 
Engineers in 1893 (World tated that |. Washburn 
was one of the prime movers in the early history of that com 
pany No. doub : d the ve reject « adopt any 
scheme presented by. the management. He allowed the 


adoption of the Bedson continuous rod mill, and for several 
years after its completion it w inything but a success; but 


ll this time he allowed the money of the company to be ex 


pended, believing in its ultimate cee (hen their success 
the wire drawing industry w Suk that in a short time 


they became not only the most successful wire manutacturers 

world. In fact, there is not a wire 
’ | anne Gaul =_—— bet, neat —— 

mill in this*country today, almost without exception, but has 


been indebted to the Washburn & Moen Wire Co. for the 














S. T. Wellman. 


which proved very successful. In 1860 Mr. Morgan tormed a 





partnership with his brother for the manufacture of pape! 
bags in Philadelphia, making improvements in machinery that 





ag ’ 
put this industry on a commercial footing. In 1864 Hon. Ich 
abod Washburn engaged Mr. Morgan as superintendent ot 
manufacturing for Washburn & Moen at Worcester I 
years later the Washburn & Moen Mfg. Co. was organized 
and Mr. Morgan was made general superintendent. He mad 
seven trips to Europe for the company, visiting mills in Eng 
land, Belgium, France, Germany and Sweden From thes¢ 

ps and from a study of patents and the literature of wire 
manufacturing, he introduced improvements which added t 
the quality, variety and excellence of the company’s product 
For 11 years he was a director of the company. [rom 600 
men employed the number increased to 4,000 when Mr. Mor 
gan took up other lines of work 

\n advanced step was the development by Mr. Morgan of 


od rolling mill, originally built by Ge 


x 


Bedson in Manchester, Eng. Mr. Morgan's first important 
, ae 


nprovem« vas a power reel; his second was the practic 
developm« continuous train of rolls, having horizonta 
S nly, im | ( of the altern e hi zontal i vertica 
xes. In Mr. Morgan’s mill the interme: e twist guides be 
ween the rolls give the m« one-quarter of a turn in pass 
ng trom e pair of | » the nex Nine ye fter the 
constructior e Bedson mill, a third mill, from new de 
signs turnis y M Morgan, was built on the Belgian and 
continuous p “a iown as the coml n mill 
he ( emet was the inve n by Mr. Morg 
t an om d re¢ f the pouring typ his was « 
pleted cessi est made in Marcl S86 lhe 1 
matic p g é Ww il se in nearly every d mill 
the country was the int invention of Messrs. Morgan an 
Daniels n 1887 Mr. Morgan resigned his position as get 
eral superintendent of Washburn & Moen Mfg. Co., after 23 
years of service He had founded, in 1881, the Morgan Spring 
Co., manufacturers of steel springs, and now devoted h it 
tention to the development of this business, the scope of whic! 
was enlarged to cover steel wire of every variety as well as 
springs Four 4 t later, in I8o! he Morgan Ce Struction 
Co. was porated to manufacture rolling mill and wire 
drawing u ery The work of Mr. Morgan and his asso 
ciates in the last named company has been most successful 
I he continuous rolling of such material as billets, merchant 


bar, rods and hoops, together with the disposition of the prod 


uct after it has been rolled, has been given special attention 


and a large number of important installations made. The 





C, H. Morgan. 











F. H. Daniels. 


i ets, while not strictly new 
s been developed and introduced, culminating with the con 
nuous gravity discharge furnace and the suspended arch 
furnac both invented by Mr. Morgan. Mr. Morgan has 
made his home n Worcestet M IO! 3%) years He has 


lways been interested n ed itional matters, and has been 
most closely identified wit! thie growt of the Worceste:s 
Polytechnic Institute, having beet member of its board of 
trustees since the institution w founded, nearly 35 years 
ig Mr. Morgan became a member of the American Soci- 
etv of Mechanical Engireers SS the vear tollowing its 
establishment, was a manager from 1884 to 1887 and president 
t 1Q00 He s als a member t the American Institute of 
Mining Engineer he Iror Steel | d an hon 
ry member of Sox { Engine t | ce 


June 1 & . é descendants trom 

y settler f New Eng Ss4 to Worcester 

\l ‘ eT M lan ‘ he ‘ it time 
(ys! ng I 1 tne ] ) 1 \\ cest¢ ne entered 
‘ VW ces P ec] S70 graduated 
Id7 3. as mec nic ngine lt ely e entered the 

f the Washb & M Mig. Co., who were pioneers 
manufacture of wir 1 wire, becoming head 

, | R=< and 1876 | ‘ Ss n chem 

Dy M. D Lafayette College. Return 

G W orcs < ‘ ( ‘ \\ & M Ls is 
( t and ec] eng In 1877, in tl erest ol 
he « pany ' Cu. coe 
€ producing choi ; | é, nd thos 
ughly investigating the Fren Germat 1 English methods 
fy ne wire rod nd neod o wire This occupied about 
ne year \bout th time Mr. Daniels made numerous in 
ventions relating to the rolling of rod nd reeling them con- 
sly and aut tically) lie ow it uccessful 


San | \i LD) { ne ( e¢ ee veal 
Vil | \l = < & \ ( ( t eng cel 
} he ‘ \V\ } & M ( : 
Tes M 1) ( | t | vy inve iin? y} ‘ | 
ed t ¢ ] t ‘ ? t vith w ch he has 
, nam parably nected with tl 
‘ < e wire ] y in the | ; 
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skilled men to start and put r They are without 
doubt the parent company wir. wire industry. While others 
have followed, none have excelled them in variety. and quality 
of production lhev were first to give the farmers of not 
only this country. but of the world, barbed wire fence; first 
to give the piano makers of this country piano wire; and to 
day they make wire for a greater variety of purposes than 


| he 


present 


any other single wire company in the world leading and 


guiding spirit who laid the foundation of th great 
Washburn. Surely he 
the leading landmarks in rolling mill history 
Mill Co 


the pounds. will take care of themselves,” 


ness was | is entitled to rank among 


Cleveland Rolling “Take care of the pence and 
is an old proverb, 


and at one time this adage could be applied with force in the 


Bessemer steel] business lake care of the scrap and the 
regular stock will take care of itself: for at one time it was 
a problem to know what could be done to utilize the scrap 


such as crop ends of rails, ete., and monuments of this ma 
terial were to be found piled up-in every Bessemer steel 
plant. All were at a loss as to how to dispose of it.. I con 


sider that the late Henry Chisholm (at one time president of 
Cleveland Mill Co.) was 


problem, and this, in spite of many failures 


the Rolling 
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periments made. and 


rolling men. who claimed 


let out of the cr 


the 
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adverse opinions oft 


practical 
to make 
flat bot 


that his idea (which w 


Be ssemct 


op end of a 


weal 38.9. ’ } . ] 

tom rail) was impossibl Chat this was accomplished js ‘4 
matter of history \s a matter of fact over 18.000 tons of 
crop ends were rolled into billets and then finished i; to wire 


rods in one year. Not only 


all strong-minded men he 


foreman to try and try 


and steel scrap of all kine 
lieve the Cleveland Rolln 
what was at one time a vé 


with Bessemer steel scrap 


experience f the last thi 


the Cleveland Rolling Mill 


with the pe 


this, but persistence of 


encouraged and even compelled his 
: 7 ; 

again until success was the result 

ls was used up to advantagy l be 

1g Mill Co were the nt t¢ solve 

rv vexing problem, vi what to do 
I know of no steel company in my 

rty years that has don re than 


Co. to open up the field for the 


gen 

( us f Bessemer steel this, not speat g I ‘ uls in 
which even at* one time they were the fr $s pro 
ducers hey were the fu to roll Bessemer steel into wire 
I S nd tl 1s fr m the crop end ot steel rail They were 
the first, or among the very first, that melted steel scrap in 
the Be semer process fi t tor! I] Bessemer steel 1! the same 
ls and grooves used for rolling tro1 he f use Bes 
emect é scrap in Ox pile sing steel scrap exactly as 














James Gayley. 


James GAyYLEy, vice president of the United States Steel 
Corporation, in charg ot ore, dock ind vessel properties 


was born in West Nottingham, Md., received his early edu 
cation at the local Academy and after graduation entered 
Latayette College, Easton, Pa \t the completion of th 
course in mining and metallurgy, he became chemist for the 
Crane Iron Co., at Catasauqua, Pa., and three years late 
accepted a similar: position with the Missouri Furnace C 
of: St. Lours, and subsequently was made superintend rf 
the works. When the company disposed of its leased p s 
he returned to the East as: furnace superintendent of the | 
& G. Brooke Iron Co., at Birdsboro, Pa In the fall of 1885 


he. -became furnace lhomson 


superintendent of the 
plant -and on the tr 


anster of Mr 


eral superintendent; in 1895 entered the general office in 
Pittsburg and , the 1 ent Mr. Curry | aesbi 

ittsburg and upon the retirement of Mr. Curry he succeeded 
to the management of the ore department, and also became 


a member of the board of managers of the Carnegie St 
Lo \ detailed. sketch of Mz: 
our April 25 


Gayley s career appeared 


issue. ot 


Horace W. LAsH is a native of Western Pennsylvania. His 
experience in the manutacture ron and steel dates back t 
the year 1874, at which time he started-with the Otis Ste 
Co. at Cleveland, O. It was here under t direct 2 
Wellman he received | I ( irly I v pel he rt! el 
practice In 1870 Mr | sh iccepted i p 1 wit the 
Cleveland Rolling Mill Ce n charge « ( ven-he ] 
lepartment, giving up th position in 1878 to ¢ broad t 
study the. I lIropean methods ot steel m king It was during 
this time that he met \ Sidnev G. Thomas of |] id in 
ventor of the basic process rhe arrvee  th ; fast friend 
and spent several months togethet t Thv-le-( 1 Bel 
gium, in’ developing Mr. T1 D he m facture 
of basic open-hearth ste In 187 | gai 
take charge of the open-hearth depart: , (le ev 
Rolling Mill Co. From-here he went wit Y & ( 
of Pittsburg, at which place he but? 
largest open hearth steel pl nts 
It was here, with the aid of natural eg 
new departure in the construction of oper 
a number of the features being ‘still in uss« n 
large steel plants. It was under his management that the ( 




















ST er { 1) d p cet 
D cf I p ( T t ( | 1 
filled the positi ent of M Iron & S 
r ' he sal P : : 9 os 
ce-pre de I tiie (sarre ( | vo a ( 
is f the largest and mos ful org 
n its f operat s at the pr ime 
LH . EW Was I t o¢ t New | rh 
Si é lley of the Clvd Serving his apprentice 
ship he hinist’s le i Sc d Stre | 
\ I (, SYOW ne Came the | ed ate 1807 d 
cated in J t | n IS70 enrite Y ne em] I e | 
| or | « i rat Sp lé ‘ 4 vhicl ec! Der the 
] ‘ tec ( \ n turn was met to the | 3 
Stee { M Pe grew | cl] ( the ng ! 
plant n beginning ng a leading part in develop 
lent from an n, rail and puddle mill t forer mode 
eel \ rk yy ng he 20 é ( \ Ss co ect l \\ | ( 
ylant he advanced from the position of machinist be mat 
ger ol e entire plant, W ( t the tim he evered his 
( eclio I I Sov mp! ved > 2O mk 1 e* 
I ef turnaces sesseme teel pl ] d yi] 
et mill, two rod mills, a heavy merch: ll and bolt and 
pike works ther with the ecessary shops d 1 Iry 
Kintering e steel business ts inceptior S 
ntry he *k a leading part in developing it and im bring 
ng ot se. teatures have made this he y 
| Stee p du 1g unt TV \t he Joliet pl t tine nrs 
lowing engine was used with the Corliss valve 1 mn on its 
steam cvlind nad W I ves 11 s blow go < 
ers he ] tbul s were first used in blast fur 
ct rt il I nrst 1 ed from the nitial heat f the 
ngot and ible lengths. This plant w also ng the 
irst t St matic machinery to serve a rail nd was 
the first to use a chain conveyor to carry sct ip trom a bloom 
shear and billets from a billet shear. Without these appli 
e enormous daily tonnages of the modern rail and 
ill we uld not be 1) sible Mr Pe TCW s still ac 
wig n the teel b The bei Vv pre t we ral 
lent of the Maryland Steel Co.’s plant at Sparrow's 
Mid 
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Bessemer steel The solving o 


oblem led to the building up 
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AN AMERICAN ENGINEER IN ENGLAND. 
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1901 


Twenty-five Years of Engineering Progress 
in the Iron Industry. 


By JOHN BIRKINBINE. 


The advent of 1901 was signalized by numerous published 
comparisons, intended to indicate the progress of a century 


comparisons, which, how 





ever carefully made, wer 
in the nature of events com 
binations of personal knowl 
edge and of a study of 
records prepared by others 


Without 


authen 


than the authors 
questioning the 
ticity of these records of a 
century's progress they aré 
wanting in the 


necessarily 


details gained trom person 


therefore encourage corre« 
tions or endorsements trom 


those familiar with 





ditions 


Reealling how few are the 


John Birkinbine. 


evidences of development or 


activity which existed “one hundred years ago,’ that even 


in -our older American cities the buildings which antedat: 


‘ j 


i801 are few, and that no person. who, at the commence 


ment of the. nineteenth. century, was old enough to notice 


industrial .life, is living today, or if. living, is in 


details of 


mental condition to recite these, then we realize what “one 


hundred years” means 


A very limited number who have passed the allotted span 
of three’ score years and ten are in position to compare in 


eithe special or general, in a half 


detail the progress made, 
century; for unless the person be unusually observant and 


with details, or like Mr 


\bram $S 


before become familiar 
John Fritz, Mr. Jay Cook, or M1 


vanced life maintain activity and keep in close 


maturity 
Hewitt, in ad- 


the progress made,.a record of So years must be at least in 


part hearsay evidence 


But the span of 25 years which has been suggested for this 


review comes within the personal. memory of many still in 


} 


business, to whom the world is indebted for much of. the 


progress made, and who can verify, amplify or disprove state 


his is particularly true of the iron and stee 


ments made | 


the mining and transportation industries; for. many of 


men who have made the marvelous development possible are 


active today or if retired they are in position to criticis¢ 


intelligently any statements. offered. Hence a review of ad 


varices must be approached with the expectation that it will 
be spread before actors prominent in all specialties re 


corded. 


A Few of the Engineers Who Have Come Up. 


loilers in subordinate positions, as mine boss, clerk, book 
keeper, furnaceman, chemist, draughtsman, assistant to engi 
neers or to superintendent, about the year 1876, are now at 
the head of our largest enterprise hei positions have 
been generally won by conscientious devotion » duty and 
constant study, and seldom by. wealth or influential friend 
lhe following, gleaned from personal knowledge, may serv« 
as illustrations 

Mr. C. M. Schwab. president of the nited States Steel 
Corporation, and the late active head of the Carnegie entet 
prises, entered the en pl \ 7 the latter « mpany isa luni t 
member: of the engineer corps 

Mr. James Gayley.. first e president of the United States 
Steel Corporation, late a managing director of the ( rnegic 
Company, commenced business life as chemist for the Crane 


Iron Co., and Mr. W. R. Walker. second vice pt lent. also 
started in the laboratory. 
Mr. C: S. 


Price, general manager of the Cambria Steel 
Co., 25 years ago. was a draughtsman in the Cambria offices: 


and Mr 


er evidence of the 


Powell Stackhouse, president company, is 


advancement of a subordinate to the 
ighest authority by periodic promotion 
(he history of this plant also records the early 


John Fritz, 


work of 
whose linked 
Works ot the late ( pt W R 


Jones, and of many others who achieved renown in iron and 


the venerabk nate IS iInsepalr bly 


Bethlehem Iron 


steel manufacture 
Nir Dor H Bacon, 
( l. lron & Railroad Co ind W J Olcott, who 


managing director of the Tennessee 


manages 


the large group of Rockefeller mines, « mmenced work mn 
minor ubordinate positions in the mines of the Lake Sy- 
perior Region 

Vi (has H Foote vice president d lal rel t the 
Feder Stee Cs Ww: $ erintendet ta ru ice at 
( n ! s child] 1 at Pr rt Henry Ne vy York 

\l lL. W. Robins vl s general manager of the II} 
nois Steel Co. directs at dustrial army of 10,000 employes 
conimencs s labor n the Joliet abe itory I the com 
pany he 1 epresents \ similar history covers the busi 
ess career of his broth Mr. ( S. Robinson, general 


ind Mr. E. S 


; the responsible positions they hold by faithful 
servic nm minor; pt sitions 

his list, far from complete, indicates that much of the 
progress made in the iron and steel industry is attributable 
to the recognitior f those whose familiarity with the daily 
routit f operating plants has served as an excellent pre- 





The various departments of our large industries are man 
iwed , rhe vh } e el te« hemselves f m pude ier 
‘ eT ] ¢ r hool up bov t be rec onl d thr ighout 
, ' > ' 
the ce \ s model turnac Bessem«e pe eal r mi 
super ten } ind té hese met mucl t the idv ce 
product, in excellence and in tormity is due \ number 
of the tmp ments whicl e en ged s advance 
nd also reduced the an ne ve f required 
to produce the manufacture ron and ste s dimi 
hing tl st ner unit muse . e credited 1 ese prac 
cal wor S he ideas ft practica 1 the dies 
t naget iccomp rreate 1 m < col mical 
es ts l a wt gl by engineer d I lanic 
mn yplie SO nake 1 sihle the \ lerful esult 
yl cl \ cl] T nicle 

\ m \ r tiv mpor provemet! ] < 

Jon B NBINI f Philapelphia, comes of family ot 

eng eers His fathe A ‘ et engine t the P | I 
vate department for 10 I d he re S early 
t ning 1 field engines g Vi ind hvyds g )| s veys 
nder 1 f os His technic nd literary training e 
he P echnic College f PI idelphia ind H School 
Pottstow1 }? Military ervice n 1803-4 | equent 
IMmpe eK Ol I he eve iter ipted his tudi | cam 
W years of apprenticeship in a machine shop His ¢ 
rineer g careet! kes i I ied expe ence | nit ears 
e edited é rnal of the Unite States A ‘ i I 
1 Ire 1 Workers | which he ecr¢ r\ H has 
ra number of vears connected with the United States 
Ci Survey as the Government expert on iron ore and 
nese ores. Maintaining an office in Philadelphia, Mr 
une has been called to most of the State to Canada 





ind to Mexico to examine and report upon iron mines, to 
advise upon the locatton of iron works, to construct new 
blast. furnaces or to remodel older plants More recently 
Fuel & Iron 


is president 


7 . , 
he has been consulting engineer of the Colorad 


Co. and the Cambria Steel Co. Mr 


Birkinbine 


of the Franklin Institute, vice-president of the Manufacturers’ 
Club and.a member of the Engineers’ Club, of Philadelphia. 
He has been twice elected president of the American Institute 


f Mining Engineers 
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resulted in labor saving, fuel economy, large product and 
perfect material, demonstrates how great a Proportion of 
these are to be credited to the practical and technical men 
who 25 years ago held inferior if not subordinate positions 
To attempt a roll of honor would result in omissions to 
acknowledge merit, well-deserving notice, and an effort to 
mention the honored dead would be likewise incomplete 
Fven a list of prominent advances cannot be offered without 
danger of invidious distinction or of unintentioned omissions. 


Our Status in Iron and Steel in 1876. 

Twenty-five years ago, at the Centennial Exposition in 
Philadelphia, the products of the United States were, for the 
first time, placed in position for our people personally to 
compare them with the world’s best; and profiting by a 
broadening of views, a more determined effort was made 
to excel the world in quantity and quality. Prior to this 
exposition few of those active in iron and steel manufactur- 
ing had visited kindred industries of the old world, but in 
the Centennial Exposition the products of Europe appeared 
side by side with our own, and processes and details were 
discussed with foreigners conversant with European prob 
lems, many of whom came as commissioners or members 
of the international jury of 
award. 

The magnitude of the Krupp, 
Creusot, Bolckow-Vaughn, and 
other large industrial combina- 
tions were then marvels to most 
-Americans and domestic estab- 
lishments paled in comparison. 
We were occasionally familiar 
with the term “million,” both 
as to capitalization and produc 
tion, but “tens of millions” were 
unusual. Now “hundreds” 
and even “thousands of mil- 
lions” of capital are lightly dis 
cussed, and our mineral re 
sources are enumerated by 
hundreds of millions tons. 

Electricity as applied for 
light or power was practi 


cally in the experimental stage, 


25 years ago, and in no single 
feature is advancement so 
the average ob- 


promine nt to 
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tons, and probably 4,100,000 gross tons of iron ore were 
mined. The imports of the latter mineral were 26,420 tons. 

Comparing the above figures with those for 1900 we find 
13,780,242 gross tons of pig iron, over seven fold increase 
in 25 years. 

The world’s production of pig iron in 1878 was estimated 
by Mr. James M. Swank at 14,262,174 tons, a quantity only 
about a half million tons larger than the output of the United 
States in 1900. The production of pig iron in the world in 
1900 is estimated at about 40,400,000 tons, of which over 
one-third was contributed by the United States. Other prod- 
ucts of the United States, in 1900, are: 


2,383,054 gross tons of Bessemer steel rails 

3,308,135 gross tons of open-hearth steel 

6,084,770 gross tons Bessemer steel ingots 

240,235,966 gross tons of coal. 

27,553,161 gross tons of iron ore mined, and 897,831 tons 
imported 

These figures show that 

lhe Bessemer steel rail production of 1900 was nearly 
seven times that of 1876, the Bessemer steel ingot output 
having been augmented fourteen times. The total produc 
tion of steel in the world in 
1900 is stated to be about 27, 
200,000 tons, of which over 37 
per cent (10,188,329 tons) was 
manufactured in the United 
tates lhe country’s produc 
tion of steel in 1900 was two 
and two-thirds times greater 
than the entire world’s output 
of 2,941,775 tons in 1878 

In the interval from 1878 to 
1900 the open-hearth steel in 
dustry was developed from 
less than 20,000 to nearly three 
and a half million tons per an 
num, the United States in 10900 
for the first time making mor 
open-hearth steel than Great 
Britain 

Our production of coal in 25 
years increased ove! five 
times, and we are now mining 
coal at the rate of about 700, 


000 tons every day in the year 


server than i the general (he irén ore output of 1900 
adaptation of electrical light- was nearly seven times that 
ing about mills, shops, fut of 1876, and in addition nearly 
naces, and in some mines and 900,000 tons were imported 
: : al : , The pig iron made, divided 
in the liberal use of motors to 
' : Charles M. Schwab. eeu. ¢ the fash ghee 
haul mine cars and operate accoraing | sed, 
‘ , . , . - . ‘ ] 
special mechanisms. Twenty-five years practically limits the s shown in the following tabk 
‘ . . PIG TRON MADE 
time covered by the present commercial development of elec _ 1908. 
tricity for power and light Compressed air has also been Fuel Used Gross Tons Gross Tons 
: , ' vn = Anthracit« ; 709.445 1,677 o45 
extensively adapted to rock drills, pneumatic tools, etc., and Bituminous Coal and Coke : 683.937 11,727,712 
the installation of hydraulic equipments have been increased Charcoa 275,579 384,452 
to an extent which could not have been anticipated 1,868,961 13,789 242 
| 876, 714 blast furnaces were.considered on the active 


Some Contrasts in Production. 


In the iron and steel 


industry the recognition of the influ 
ence of chemistry was spreading, and the association about 
1876 with foreign specialists, such as Bell of England, Wed 
ding and Ledebur of Germany, and Ackerman of Sweden 
with our practical and technical men helped this recognition 
while it gave to the foreigners an insight into the possibili 
ties of America. We could be justly proud of our resources 
and of our development in 1876; which at that time im 
pressed our foreign guests; but compared with today we were 
“humble folk.” In 1876 the United States produced 

1,868,961 gross tons of pig iron 

368,269 gross tons of Bessemer steel rails 

1,347,502 gross tons of rolled iron 

19,188 gross tons of open-hearth steel 

499,039 gross tons of Bessemer steel ingots 


In 1876 the quantity of coal mined was 47,500,000 gross 


ntributing in that year 1,868,961 gross tons of pig iron, 
le in 1900, 406 furnaces (not all of them active) had an 
tput of 13,780,242 gross tons. In other words the output 
per existing furnace in 1876, was 2,618 tons, and in 1900 
nearly 34,000 tons 

lwenty-five years ago we marveled at an annual product 
of over 30,000 tons, but today are not surprised at the record 
of 150,000 tons as the output of a single furnace in a year 
More pig iron was made in the immediate vicinity of Pitts 
burg in 1900, than in the entire United States in 1876 

Changes in Respect to Fuel. 

The extended application of coke as a fuel for smelting 
ores of iron is evident from the tabulated statement above, 
which indicates that a quarter of a century ago the use of 
anthracite was probably as great as that of coke; for in 
1876 and for some years later a considerable amount of raw 


bituminous coal was mixed with the coke used, as today some 
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with anthracite coal is produced 


of the metal classed le 
with mixed coke .and anthracite The denudation of avail- 
able wooded areas and. the limitations in assembling large 


amounts of charcoal at blast furnaces have prevented any 
f charcoal pig iron. 


considerable expansion in the output <« 

Whether coke would have invaded the territory close to 
the Eastern .Pennsylyania anthracite mines to as great an 
extent as is shown, had. it been commercially possible to 
purchase smaller sizes of anthracite is open to question. But 
the demand for this hard coal for domestic and industrial 
uses places the. selling rate above that at’ which bituminors 
coal can be mined, coked, and transported. several hundred 
miles. 

The open cellular coke structure permits of more rapid 
combustion. than the dense anthracite; and as greater yield 
per furnace was. desired it became -a factor in comparisons 
of cost. -The application. of by-product ovens to coals which 
are too low in volatile matter to coke in bee-hive ovens may 
further advance the use of coke.. These have already opened 
up new producing territory, and the erection of coking plants 
at furnaces removed from the coal supply is a late departure. 

[he low sulphur and phosphorus requirements for Besse 
mer steel, limiting the modicums of these elements in the 
fuel, have demanded close attention to the composition of 
coals, thus restricting the coke production in one district and 
1ade with bitum 


developing it in others. In 1875 pig iron 1 
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inous fuel took first place over that made with anthracite, 
charcoal having been superseded in 18609 

Che period under review practically covers the application 
of the gas producer as a feature of open-hearth practice and 
for heating. It also includes the introduction of natura] gas 
for mill furnaces, boilers, etc., and the history of its wastefy! 
use, which in some localities resulted in practical exhaustion, 
Che automatic stoker, and the extended employment of culm 
slack or undesirable sizes of coal may be included in the 
features of development, and the extended application of oj, 
to furnaces and for tempering comes within the same limit. 


Development in Iron Ore. 


[wenty-five years ago the majority of the blast furnaces 
of this country had some local ores as their main dependence 
Today most of the ores used are won from 500 to 1,000 miles 
from the furnaces smelting them, and in some instances near- 
by deposits are idle, while the distant ore is brought to the 
furnaces. 

The reports of the Soo Canal show that in 1876, 600,752 net 
tons of Lake Superior iron ores passed the two locks each 
with nine feet drop, and that in 1900, 16,443,568 net tons (or 
27 times the shipment of 1876) were passed through the three 
large locks. with a single lift of 18 feet now in use 

The record of the Lake Superior iron ore region which js 


tributary to the Great Lakes, shows that in 1876, 29 mines 














Max M. Suppes. 


Max M. Swppes, vice-president and genetal manager of 


the .Lorain Steel Co., Lorain, O:, was born in Johnstown. 
Pa., in 1856. He received a common school education and 
learned the machinist’s trade. For about 10.years he was 


associated with R. W. Hunt at Troy, N. Y., at the Rensselaer 
Works, in the capacity of master ‘mechanic, and had a great 
deal to do there with the development. of the first. automati 
rail mill for rolling tee rails. Mr. Suppes became associated 
with A. J. Moxham, of the Johnson Steel Street Rail .Co., at 
Johnstown, Pa., in 1888, 


master! mechanic and ite 
department Here he assisted 


of girder rail rolling. In 1804 


manager of the rolling mill 
largely in the development 
he was appointed general manager and placed in charge of 
designing and building the new plant at Lorain, O., which 
is operated by the Lorain Steel Co. -Later the blast fur 
naces and ore receiving docks at the same plant were built 
under Mr. Suppes’ direction. A: number of devices of his 
invention are incorporated in the furnace plant as well as 
in the steel works 


MicHAFL BAACKES of Cleveland who has been called th 


father of the wire nail: industry in America, was born 

1849 in St. Toenis, Germany After receiving a college edu 
cation-and a thorough business training as a manufacturer, 
he came to the United States in December, 1874. In 1875, 
he started in Covington, Ky., the first wire nail works in 
this country, the firm being styled the American Wire & 
Screw Nail Co., with Mr. Baackes as general manager. He 
devoted several years of hard missionary work to putting 
life into the infant industry and succeeded in making the 
wire nail. an industrial commodity by adapting it. in improved 


form to purposes. for which { nails. tacks and 
wood screws had been used. In the fall of 1878, he made the 
first steel nails from Bessemer ‘steel wire, furnished by the 
Cleveland Rolling Mill Co. for that pur This experi 
ment being successful he removed to Cleveland in bruary 
18790, and became general manager of the HP N Co 


members of the Chisholm family being his partn 





Michael Baackes. 











firm made from its beginning steel wire nails only, whorl 
all the nails in Europe and the United States, wire nails as 
well as cut nails and tacks, were yet made of iron lhe 


é 
favor found by the strong and handsome steel wire nails 


caused the HP nail works in a few years to grow into a 
rge establishment. I 889 Mr. Baackes founded the 
Baackes Wire Nail Co., being its vice president and manager 


For this company he built in Cleveland, a model plant after 


is original designs, comprising rod mill, wire m nail and 
fence mills It ranks today as one of the foremost for large 
production, economical handling and for earnings, among the 
mills cont led by the cons lidation In 1808 Mr Baackes 
quit manufacturing and took up the profession of consulting 
engineer. He has built and remodeled eight rod mills in the 
United States and Europe, and gives his entire attention to 
designing and improving plants for making rods, wire and 
iails 

Epwtn ReyNoLps is a native of Connecticut and was born 
in Mansfield, March 23, 1831 He was apprenticed at 16 to 
he machinist’s trade and in 1858 became superintendent 
of the shops of Stedman & Co., Aurora, Ind., builders of 
steam engines, pumps and sawmills. In 1867 he entered the 
emplov of the Corliss Steam Engine Co. of Providence R. L., 
ind in 1871 was promoted to the superintendency, a positiot 
which he retained until 1877, when he associated himseli 


i] ‘ 

the late E. P. Allis in Milwaukee and began the devel 
The success of the Reynolds 
Corliss engine led to Mr. Reynolds’s permanent identification 
with the Edward P. Allis Co. Other successful improvements 
include the standard blowing engine, the steam ore stamp 
direct-coupled type of engine and electric gen 


the low speed, 
been a pioneer in the 


erator, etc. Mr. Reynolds has 
duction of compound and triple expansion engines in power 
houses. Some years ago the University of Wisconsin con 
ferred upon him the honorary degree of LL. D., and more 
recently placed his name on the frieze of its new engineering 


building. 


intro- 
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shipped an aggregat« of 993.311 gross tons of. iron ore. Nine 
mines contributed over 50,000 tons each, the largest supplying 
145,061 gross tons rhe figures for 1900 were nearly 22 times 
as much, 106 munes shipping 19,050,303 gross tons, 7I munes 
contributing over 50,000 tons each, one being credited with 
over one and a quarter million tons and ten over 500,000 tons 


each 

While this statement is not duplicated in any other section 
itrv. or in fact in the world, there has also been 
marked progress in Alabama and some of the near-by States 
where the juxta-position of large deposits of tron ores, coking 


coal, and limestone have built up an important industry. 


In the absence of data concerning iron ores those for pig 


used for comparisons. The group of States, Ala 


iron can be 


bama. Georgia, Tennessee, North Carolina and Virginia pri 
duced in 1876, 65,421 long tons and in 1900, 2,066,128 gross 
Outside of the Lake Superior region there were 33 


tions which produced over 50,000 tons in 1900, 


muning Opera 
and one contributed over one million tons One importa 
mine in the Cornwall ore hills of Lebanon county, Pennsy] 
vania, has been exploited since the vear 1740 but of the six 


teen and one-third million tons of ore taken from this deposit 


eleven and three-quarter millions were mined in the last 
twenty-five years 
In the interval covered by this review several efforts to 


establish iron industries in the Western and Central part of 





T. W. Robinson. 


rT. W. Ropins general manager of the Illinois Steel C 
was born in Boston in r&62 He entered the Massac] 
Institute of Technology in 1880 and graduated as mining 


engineer in 1884. In 1885 he entered the employ of 
Joliet Steel Co. as assistant in the chemical laboratory) 
worked up to the position of chief chemist and had charg 
of the laboratory for two and one-half years under H. §S 
Smith, then general superintendent. After a study of tl 
and steel plants abroad and shortly after the format 


Illinois Steel ¢ becam« superintet dent of the Bay Vi 
blast furnaces at Milwaukee Upon the formatior f tl 
Colorado Fuel & Iron Co. in 1802, he assumed the general 
superintendency of the Pueblo plants. After a connect 

of seven years with the Colorado company he again becan 
associated with the Illinois Steel Co. as general superint: 


dent of the Joliet plant in the summer of 1889. Six mont 
iter he was made general manager e Illinois Steel ( 
upon the resignation of his predecessor, E. A, S. Clarke 


I H CREA manager of the South Sid ee f 
Jones & Laughlins, Ltd., Pittsburg, P 
farm in Illinois At an early age he displayed 
mechanics and at the age of fifteen he graduated 
high school at Joliet, II After attending a comn 
school for a year he entered the office of A J. Mathewso1 
C. Ea surveyor and civil engineer well know in Norther 
Illinois \fter serving an apprenticeship of two years h 
developed a taste tor the steel business, and in 1875 he en 
tered the works of the Joliet Iron & Steel C Joliet, I 
an apprentice He was soot given a positio1 n the di ighting 
room and later was attached to the engineering department 
of the works For 15 vears he was i he employ | 
company and during that period designed mucl 
matic machinery lo Mr. Treat is due the automatic rolling 
of rails in multiple lengths as first practiced on a thre g 
mill] Chis rail mill was first placed in operation in 1885 a 
the Joliet plant, although a working model one-fourt! ‘ 


Was sticc 


y operated in 1883 As engineer Mr. 11 


F, H, Treat. 
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e Continent were made; but one of these has survived to be 
come an important factor in the steel trade, by smelting ex 
ellent ores assembled from Colorado, Wyoming and New 
Mexico with Colorado cok [he plant of the Colorado Fuel 
& Iron Co. is now ranked as: one of the large works of the 


ynic mining meth- 


ods and appliances, and the rapid development of the open 


hearth steel industry, will con to encourage the revival 
f some f | tern ore de t vhich have lain un 
wrought, or w ve been smal roducer but the 700,- 
100,000 tons in reserve in.-t e Sut r rewion may be ex 


pected to continue for some time the irce of supply for the 
the ore used in American blast furnaces. This will be 
e fully as much to the mining, handling and transportation 
ies as to the character of the ore; for in mining methods, 
means of transportati ind appliances for handling material 
cheaply the great volume of ore, the Lake Superior’ region 


has been in the van and to compete with it similar economies 


st be followed 

lhe enormous development of the Bessemer steel industry 
created a det for low phosphorus ores, and the limita 
tions placed wy this element were gradually narrowed so 
hat some -or rwise desirable have found a restricted 
narket. But that this will be materially ex 

nded in the ;, 





Thomas McDonald. 


ted with William Garrett in the construction. of 


nill. He ‘ gned billet conveyer which 

later talled at the plant of the Carnegie Steel Co., Du 

ne. Pa In 1889 he became ciated with the All 
gheny Bessemer Steel Ce Duguesne, Pa. (now owned and 
perated by the Carnegie Steel C uperintendent In 
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9 n I t the Edgar | mpson Works. where he 
vorked I 1880. wher e W pron d to turn foreman of 
884 he le night superintend 
occupied until 
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h t perintendent of 
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wilt wt r ti dire ! vir McDonald It 
t] riginal inten t converting and blooming 
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In 1876 the states of New York, New Jersey and Pennsyl- 
vania produced slightly over 1,000,000 gross ton of pig iron 
using ‘local ores, and in 1900 these states supplied over 68 
million tons of pig iron, much of the iron ores being. either 
brought from the Lake Superior.region or imported 

Cars of 50 tons capacity. drawn by consolidation loco- 
motives have displaced five and ten ton cars, moved with what 
would now. be styled “dinkey engines.” Immense docks with 
pockets load more ore into a vesse] in an hour than 25 years 


ago could be placed in a day; and the grabs, cantilevers. and’ 


whirlies produce similar savings in.discharging, etc. The steam 
shovel has taken the place of pick and hand. shovel in open 
pits, while electricity and compressed air have revolutionized 
underground exploitations, and mechanical appliances have 
made possible outputs and costs which would have been vis- 
ionary two decades ago. 
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Chis sketch cannot be extended to describe how the ore 
brought from the mines in large cars is quickly fed into bins 
or how.a number of these bins are simultaneously emptied 
into the hold of a 6,000-ton vessel, whose modern equipment 
permits of speed such as brings its cargo to the lower lake 
port after a brief voyage. Nor can it enter into the detail of 
the unloading devices which have eliminated to a great extent 
stevedore charges, or of the car dumpers which make possible 
a short stay in port. 

Blast Furnaces. 

lhe details of construction and equipment of a modern 
blast furnace plant have developed enormously in the past 
quarter of a century. The furnace stacks average consider- 
ably greater height, and the diameter of hearth and bosh have 
increased, giving greater cubic capacity. But about 1876 there 
were individual instances of blast furnaces in Europe whose 








Julian Kennedy. 


his judgment. The Ohio Steel Co.’s plant began operations 
in February, 1895, and in the first eleven months turned out 
166,501 tons of steel; in 1899 the record was 525,419 tons. 
Since that time there have been added three large blast fur 
naces, a continuous mill, and also a rail finishing mill. The 
remarkable growth and success of this works is.very largely 
due to the strong individuality of Mr. McDonald. 





Juttan KENNeEpy, long recognized as one of the leaders in 
American mechanical engineering circles, was born in Po 
land township, O., in 1852. He is a son of the late Thomas 
Walker Kennedy, designer and constructor of blast fur 
naces. At the age of 17 Julian Kennedy entered the employ 
of the Struthers Iron Co. as draughtsman, also serving as 
engineer for blowing engines and other machinery. In 1872 
he entered the Sheffield Scientific school of Yale College, 
studying civil engineering and later chemistry. After grad 
uating he was an instructor in physics during 1875 and 1876, 
and taking at the same ‘time a post-graduate course in chem- 
istry of iron and steel, together with a special course in 
higher mathematics and astronomy. In 1875 he won the 
inter-collegiate championship for single sculls at Saratoga 
lake, and was a winner in 14 out of 18 important races. In 
1876-77 Mr. Kennedy was superintendent of blast furnaces 
of the Briar Hill Iron Co. at Youngstown, O., superintend- 
ent of the Struthers blast furnace, Struthers Iron. Co., 
Struthers, O.:, in 1877-78; superintendent of the Morse Bridge 
Works, Youngstown, O., 1878-79; 1879 to 1883 superintendent 
of blast furnaces of the Edgar Thomson Works, Braddock, 
Pa.; superintendent of the Lucy Furnaces,. 1883-85, and gen- 
eral superintendent of Carnegie, Phipps & Co. from 1885 to 
1888. In 1888 he became chief engineer of the Latrobe Steel 
Works, having charge of. the construction of those works. 
In 1890 he opened. an office in Pittsburg, as a general consult- 
ing and contracting engineer and has since been connected 
with. nearly. every important steel works in the United 
States, besides doing a great deal of engineering work in Eng 
land, Germany, Austria and Russia. Mr. Kennedy has taken 
out a large number. of patents which are in successful use, 
nearly all in connéction with the manufacture of iron and 
steel,.and has frequently acted as an expert in important 
patent litigations. Prominent among his inventions are his 


improvements on hot blast stoves, blast furnace filling. de- 
vices, improvements in blowing engines, reversing engines, 
blooming mills. and manipulators and spe machinery for 
hammering and rolling locomotive tires *h have all gone 


into use very largely throughout the « 





C. E. Starrorp, who has been prominent 
of the open-hearth process in the United States, was 





C. E. Stafford. 


a member of the 


Nevin McConnell. 


Plymouth, =. Fi.. Jan 31, 1854 He took the degree of S. B 
in mining and metallurgy at the Massachusetts Institute of 
Technology in 1873 and for a year after was instructor in the 
metallurgical laboratories. He was chemist for several com- 
panies at Wyandotte, Mich., in later 1874, and early in 1875 
became connected with the Pennsylvania. Steel Works as 
chemist. Soon after he was put in charge of the open-hearth 
department. He improved the design of the open-hearth fur 
naces by radical modifications of the ports and roofs, giving 
to the latter the steep pitch, which soon became an almost 
universal feature in American open-hearth furnaces. These 
changes caused much more intense combustion, resulting in 
increased production of ingots at a much lower fuel con- 
sumption. In 1880 he designed and put in operation two 
30-ton furnaces, at that time the largest in the world. These 
had many unique features and continued in operation till 
1900, with some modifications by his successor, H. H. Camp- 
bell, the well known metallurgist, now general superintendent 
of the Pennsylvania Steel Co. These furnaces were remark- 
able for the extremely low oxidation of the charge. The 
removable or portable ports, much used in connection with 
both the Wellman rolling and the Campbell tilting open- 
hearth furnaces, were originated by Mr. Stafford. In 1880 
he became superintendent of the Bessemer converting depart- 
ment and by him was made the first regular basic or Thomas 
Bessemer steel ingots in this country Che old or No. 1 
Bessemer was used for this purpose Satisfactory steel was 
made from the beginning, but commercial conditions were 
such that the company did not deem it wise to go ahead with 
a modern and adequate plant. Subsequent history has proved 
the wisdom of the decision. 


It is interesting to note that E. C. Felton, president, and 


H. H. Campbell, general superintendent, of the Pennsylva- 
nia Steel Co., and F. W. Wood, president of the Maryland 
Steel Co., were his associates and pupils. Resigning his 


position at Steelton, Mr. Stafford from 1885 to 1901 was 
connected in turn with the Shoenberger Steel Co., Pittsburg, 
where he designed the company’s Bessemer plant, and the 
Illinois Steel Co. He went to South Chicago in 1806 to take 
charge of the open-hearth and plate departments, which 
reaclied under him a successful development. In July, 1901, 
he was called to the presidency of the Tidewater Steel Co., 
Chester, Pa., which under his leadership is becoming a strong 
factor in the plate trade of the Eastern coast. He has been 
American Institute of Mining Engineers 
since 1873 

Nevin McConne.t got his first experience in the manufac- 
ture of steel at the open-hearth plant of the Steel Co. of 
Scotland, at Hallside, going to them in 1880. In 1886 he came 
to this country and obtained a position with the Shoenberger 
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bosh diamete: exceeded that of any now active, and the 
some furnaces closely approached that of the tallest 


height of ; ; 
Few of these large furnaces proved suc 


now in operation 
cessful at that time and general American practice approved 
of a range in size of 16 to 20 feet bosh diameter, and 65 to 80 
feet height for mineral fuel furnaces, although a number of 
smaller stacks operated satisfactorily and with good returns 
to their owners. 

Within the last decade the tendency has been to augment 
the dimensions of furnaces, and crucibles 12 to 15 feet diame- 
ter and boshes 18 to 22 feet diameter are found in stacks 
whose height ranges from 85 to 105 feet. 

Following the advance in chemical knowledge which has 
been referred to, the tendency of blast furnace management 
has been to augment the output, and to make such result pos 
sible, there have been improvements in the power and economy 
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of equipment, such that an individual stack, which at the pres 
ent time would be considered modern, costs from three to five 
times as much as one that was similarly rated in 1876, while 
the output has been augmented in even grater ratio. The 
increase in expenditure has been an important factor in re 
ducing the number of individual owners of blast furnace 
plants and in increasing the corporate control. A plant which 
for each furnace requires an outlay approximating three- 
fourths of a million, and may exceed one million dollars, and 
which demands the control of fuel and ore supplies does not 
invite individual or partnership ownership 

[he material changes are in the increase of the power of 
machinery, both as to quantity of blast supplied, and the 
pressure and temperature at which it is delivered. The use of 
condensing and compound engines, many with positive motion 
valves, the application of water tube boilers, the increase in 











Walter Kennedy. 


Steel Co. In March, 1888, he went to the Homestead plant 
of the Carnegie Steel Co., becoming superintendent of open 
hearth plant No. 2 in July, 1801, and both open-hearth de 
partments in 1892 telieving that a radical change in the 
principle of operating open-hearth furnaces was necessary, 
he presented his plans to the Carnegie Steel Co., which were 
put into operation at the beginning of 1895. This put the op- 
erating of open-hearth plants practically on a par with the 
Bessemer process, and brought the cost of operating down to 
such a point that the development in the open-hearth process 
has been rapid. In 1895 four new furnaces were added to 
the No. 2 plant, under his direction, and in 1896 he remodeled 
the eight furnaces at this plant. In 1897 the No. 1 plant was 
also remodeled under his direction. He then designed and 
built the first 10 furnaces in the No. 3 plant, until recently 
considered the most modern in the United States. Mr. Mc- 
Connell was associated with Mr. Schwab and Mr. Corey in 
the manufacture of the nickel armor plate at Homestead, and 
was one of two representatives of the Carnegie Steel Co. sent 
to the Krupp works to acquire the process. In March, 1808, 
he severed his connection with the Carnegie Steel Co. to be 
come general superintendent of the Buhl Steel Works and 
the Sharon Iron Works at Sharon, Pa. When the Buhl Steel 
Works were sold to the National Steel Co., Mr. McConnell 
was retained as general manager, but in 18909 he became as 
sociated with Mr. Buhl and others in organizing the Sharon 
Steel Co., being appointed general manager of the steel 
plant, including the blast furnace, open-hearth and 
mill departments, also a member of the board of directors 
and executive board. Recently he resigned from the company. 


blooming 


Walter KENNEDY was born in Poland, Ohio, in 1861, aad 
was early apprenticed to blast furnace building, his 
father being the late Thos. W. Kennedy, well known as a 
blast furnace designer. Advancing rapidly, his first occupa- 
tion was with the Carnegie Steel Co., where he made a 


thorough study of chemistry and occupied various positions 
until he was made superintendent of the Lucy furnaces, a po- 
sition he held for three years. In 1889 he became connected 
with the Moorehead-McClain Co., later manager of the Jef- 
terson Iron Co., Steubenville, O., and in 1891 became super- 
intendent of the Buffalo Furnace Co. Mr. Kennedy later 
opened offices in Pittsburg as a consulting engineer. In 1897 
the late Senator Calvin S. Brice, J. Pierpont Morgan, Sen- 
ator Washburn and others engaged Mr. Kennedy to go to 
China in the interest of expected concessions for railroad 
building. Owing to the death of Mr. Brice, this plan. was 
abandoned and Mr. Kennedy remained in China in the em 
ploy of the Chinese government, to take charge of mining 
and metallurgical work. He was appointed first secretary of 
the Chinese Imperial Railway; technical director and general 


Peter Patterson. 

















Victor E. Edwards. 


manager of the iron and steel works located at Han Yang 
and in a similar capacity at the mint and arsenal at Wu 
Chang Fu, his work being commended by the governments 
at Pekin and at Washington, Returning to the United States 
two years ago, Mr. Kennedy again took up his work. He is 
vice-president and consulting engineer of the Empire Steel 
& Iron Co. of New York; consulting engineer of the Sharon 
Steel Co.; designing engineer of the Roane Iron Co., Rock 
wood, Tenn., and engineer for the Cramp Ontario Steel Co., 
Collingwood, Ont 


Peter PATTERSON, consulting engineer to the National Tube 
Co., was born in Jedburgh, Scotland, May 12, 1842. He 
was educated in the public schools, learned the trade of ma 


chinist, and spent several years in some of the best shops 
in Edinburgh and Glasgow. He came to this country in 


1866 and first located in Norwich, Conn., then moved to 
New York and was employed for sevetal years in the Secor 
Iron Works. In 1871 he accepted a position with the Na- 
tional Tube Works Co., of Boston, Mass., and in 1872 was 
sent to McKeesport, Pa., as foreman machinist to take charge 
of the erection of the new pipe mills then being built. He 
also assisted in constructing the National Rolling Mills in 


1889. In i880 he was appointed superintendent of the Na 
tional Tube Works Co. and held that position until 1897, 
when he was appointed consulting engineer. He designed 


ind constructed the United States Seamless Tube Co.’s plant 
it Christy Park, Pa., a department of the National Tube 
Co. Mr. Patterson is the inventor of the movable draw 
bench, the back charging method of making butt weld pipe 
and other valuable devices, and was the first to use electric 
power for operating rolls for welding pipe. He is a member 
of the Engineers’ Society of Western Pennsylvania. 


Victor E. Epwarps, mechanical engineer for Morgan Con- 


struction Co. of Worcester, Mass.; was born in Massachu 
setts 39 years ago: He graduated from the Worcester Poly 
technic Institute in 1883 For séven years after this date 


he filled engagements wit Merrimack Mfg. Co., Deane 
Steam Pump Co., Washburn & Moen Mfg. Co., Holyoke Ma- 


chine Co., Simons Rolling Machine Co. and Otis Steel Co. 
he past eleven years has been spent with Mr. Charles H. 
Morgan, and since its incorporation with Morgan Construc 
tion Co., of which firm Mr. Edwards is'a member... Mr. Ed 
wards has been closely identified with all. recent advances 
in continuous rolling and is perhaps best known as the in- 
ventor of the Edwards flying shear for cutting hot billets 
while in motion. Devices of his design for handling finished 
material, as merchant bar, hoops and cotton tie, have been 
adopted on a large scale. Machinery for wire drawing plants 
has also received close ttention, his inventions covering 


—— Eee Eee 











diameter, height and permanent construction of hot blast 
stoves, liberal expenditures for bosh and hearth cooling appli 
ances, especially those made of bronze and copper, located im 
thin walls, have been features of later furnace construction 
Familiarity with present furnace equipments fails to suggest 
that the first installation of.Whitwell fire brick hot blast 
stoves in this country was in 1875. 

[he interior shape of the blast furnace passed through 
various changes in the 25 years under discussion. ‘The boshes 
were steepened until a “no bosh furnace” was. attempted 
Then a reaction towards high crucibles and flat boshes was 
followed by the compromise which prevails at present 

A radical departure has been in the crucible diameter, which 
has been. enlarged as the increased pressure possible from im 
proved appliances was used, blast furnace managers realizing 
that the output of a plant is practically dependent upon the 
quantity of fuel which can be advantageously consumed. in the 
crucible. 

Following the study of the economical smelting of ores 


came the investigation of more cheaply handling the increased 





quantities of material required in producing pig iron, and in 
removing the metal made. The former has resulted in the de 
velopment of systems of storage yards, coke piles, bins for 
stock, ete., and the discharge of stock through chutes in the 
bins which receive the ore, fuel, and flux, from dump bottom 
cars. These in turn feed mechanically drawn scale cars which 
discharge into a skip car.. This traveling over an inclined 
bridge, dumps the material through a bell and hopper into the 
furnace, in such manner as to secure uniform distribution 
keeping a close seal on the gases 


he economy in handling pig iron has been by casting the 
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metal into bars longer than the ordinary sized pig, and by 
passing these bars or the ordinary pigs and sows through 
mechanical breakers in the casting house But to a greater 
extent the molten metal has been run into cars holding from 


10 to 20 tons of the liquid material, which are conveyed to 
mixers Or reservoirs connected with steel plants, or which are 
taken to casting sheds or to feed machines in which the iron 
is cast into a series of traveling molds of convenient siz¢ for 
handling and shipping 

Crude blowing engines, even some wooden blowing tubs 
operated by water-wheels, were still in existence in 1876 at 


few plants, and the long stroke horizontal and vertical steam 


engines, with flap leather valves, were the prevailing type. A 
featuré of the Centennial Exposition in 1876 was a short 
stroke; high speed blowing engine exhibited by the Weimer 


is 


Machine Works, the valves being of leather working upon 
iron girds; and since that date greater piston speed in blowing 
engines has been the rule, particular attention being paid to the 
difference between valve and piston areas, and the elimination 
of slush room. The bull type of engine has been supplanted 
by a combination of horizontal and vertical parts and by 


steeple engimes, some of which are arranged on the cross com- 


pound princ ple Some of the latest editions, however, are of 
the horizontal type tl roughout. 

Several of the nine blast furnaces connected with the Carne 
gie plants, have made remarkable records, the most interesting 
of which is probably that of Furnace H, which in a continu- 
ous campaign of over seven years is credited with an output 
of more than 1,000,000 gross tons. The stack is still in oper 


ation, and tts manager ant cipates that 1,500,000 tons may be 


produced before the stack requires relining This furnace is 








number of. important devices in this class. of work. He is 
a member of the American Society of Mechanical Engineers 


\FTER RECEIVING a thorough technical education in the poly 
technic school at. Zurich, Switzerland, Sigismund V. Hubert 
of the firm of S. V. Huber & Co., Pittsburg, emigrated t 
America. For ten years he was chief engineer of the Read 
ing Iron Works, Reading, Pa. . He then accepted a position 
as engineer with the Lloyd-Booth Co. of Youngstown, O 


Several years ago he embarked in. business for himself as a 
consulting engineer and has been eminently successful 
Among the plants which he has designed and erected are the 
Bessemer plant of the Republic Iron & Steel Co., Youngs 
town, O.; the open-hearth plant of the Minnesota Iron & 
Steel Co.; a continuous skelp mill for the LaBelle Iron Works 





of Wheeling, W. Va,: the Buhl plant of the National Steel 
Co., New Castle, Pa. At-present he is engaged in erecting a 


blast furnace plant for the Pioneer Mfg. Co. at Birmingham, 
Ala., as well as the entire new plant of the Youngstown Iron 


Sheet & Dube Co \ lnestown () Ele is the inventor ot 


| 
| 
| 
mahy appliances for the rolling of iron and steel products 
| 
H 
ij 


Born At Mancheste Eng., in 1852, John McGeorge. was 
early apprenticed to the machinist’s trade and in 1873 be 
came a. draughtsman at Galloway the Manchester engine 
builders. Later he was connected with Deakin, Parker & 
Co.,. engine builders, as draughts: general manager 
and in turn with a number of larg acl ifactur 
ers. In 1885 he came to the. United States, ening and 
constructing the plant of the Bellaire Stampins ] 

laire, O. At Washington, Pa., he designed ar ¢ 
| works and glass works machinery, going in 1887 to Pitts 




















S. V. Huber. John McGeorge. John C. Cromwell. 


burg, where after a short connection with Henry Aiken, he 
became engineer for the Pittsburg Iron & Steel Engineering 


Co.. He left that concern in 1889 to accept a position with 


the Wellman Steel Co Churlow P ind wher the Well 
man-Seaver | ngineering ‘ of Clevel 1. was g ed. be 
came its chief engineer p tion he 1 ‘ ld H Vict 
presidet f the Elect Controller & Supply ¢ 


J. C. CRoMwELL is a native of the Blue Grass State and was 
born in Frankfort in 1866. He received a public school train 


1 ] 
- ' 
ing and then entered the Illinois | é y Champaig1 
graduating in 1886 from the sch f engineering. Upon the 
organization of the Bates Machine ¢ t S88 Mr. Crom 
well: became chief draughtsman-.and served in that capacity 
intil his acceptance of a like position with the Illinois Steel 
Co. at Joliet. In company with Messrs. Garrett and Lash he 
formed the Garrett-Cromwell Engineering ( n March, 1887 
ind is treasuré f that organizat H rec] 1 train 
ing in the practical details of an « yrogressive 
teel plant enables him to grasp readily e presi day 
problems in manufacturing handled by s firm. Its high r 
pute has been maintained in no small degree by that class ot 
technical ability of which Mr. Cromwell is representative 
Epwarp E. ErtKson, contrac ¢ and consulting engineer 
of Pittsburg, is a native of Stockholm, Sweden He received 
h technical education at the Swedish Government Tecl nical 
School, and for five years served as an apprentice, acquarnt- 
ing himself with the manufacture of iron and steel. In 1882 
he came to this country and secured employment in the shops 


Pennsylvania Railroad Co., at Altoona, Pa. Later he 
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go feet high, with a bosh diameter of 20 feet, and a heart! 
diameter of 13 feet 

No. 7 Furnace of the South Chicago plant of the Illinois 
‘ irt of the United States Steel Corporation, is 
+ high, 20 feet 9 inches bosh, with a 13 feet hearth, It 
went into blast Jan. 20, 1891, and has been’ out but once since 
for a short time to make some minor repairs. On June 28 
1901, it passed a product of one million tons and the furnac« 
is still in operation, averaging Over 325 tons per day with 
fuel consumption of about 1,900 pounds of coke per ton of 
iron. No. 8 furnace of the same plant was blown in July 28 
1894, and up to October 1 had produced 775,000 tons of pig 
iron [his furnace 1s 35 teet high, 19 feet 6 inches bosh. 12 
feet 6 inches hearth and gives promise of continued operation 
Records such as these should effectually dispose of the En 
glish contention, so often made, that the rapid driving of the 
American blast furnaces, as compared with those of the En 


glish, produced in the aggregate less metal from a single lin 

ing. It is doubtful if any other furnaces in the world have 

produced as much pig iron without relining as those named 
Mr. Charles Kirchhotf as president of the American Insti 

tute of Mining Engineers in 1899 made some interesting com 

parisons of cost of producing pig iron from 1889 to 1808. He 

showed that in 1808 at a Southern plant 

lhe average production had increased 67.7 per cent. 

lhe coke consumption per ton of metal had de 

creased : Rg 

The labor cost has been reduced 45.1 

The average selling price had declined 28.8 

That at an Eastern plant the production was 


augmented 63.3 “ 
[he fuel consumption reduced 3 
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Che labor cost fell <a SS 
And the selling price declined ae 
\ third record in the Pittsburg district was 

Re duced labor Cost . . 54. “ - 
Reduced cost of raw materials 50 - 
Reduced coke consumption ; 4 " 


If similar comparison could be made for the period under 


review decidedly greater advance would b« indicated 


Steel Works Progress. 


In 1876 eleven Bessemer steel worl pt duced 525,090 net 
tons of steel ingots, and 412,461 net tons of rails, while in 
1900, 6,084,770 gross tons of Bessemer steel ingots and 
2,383. 54 tons of Bessemier stee! rails were made 

rhe records of the Cambria Works at Johnstown, Pa.., illus 
trate some interesting phases of development in the steel in 
dustry Che Bessemer plant of this works, which started in 
1871, consisted of two five-ton c rs, which in 1876 pro 


duced 64,000 tons of ingots; but the same converters, with 
minor modifications, turned out 216,000 tons in 1888, the year 
preceding the disaster which by flood crippled the works. Th 
new plant of four ten-ton converters (only three of which ar« 
in contemporaneous service) produced in the first full year, 
18G0, 243,000 tons, and ten years later, 1900, made 476,000 tons 
of ingots. In 1876, -jib cranes, supplemented by hooks, oper- 


ated by the roll. gang laborers, handled the 1,400 pound ingots 


today electric cranes and feed tables, with fewer operatives, 
convey the 7,000-pound ingots to the heating furnaces and th« 
blooming mill. In 1876 a double length of 60-pound rail wa 
the practical limit of the roll train In 1900 four lengths of 
85-pound rail was not an unusual product from a single billet 
It was at tl vorks that the first three-high roll train was 























E, E. Erikson. 


accepted a pr n in the engineering department of the Pitts 


burg, Fort Wayne & Chicago railroad at Pittsburg, and for 


a number of years afterward was associated with J. P. Witt 
erow at New Castle, Pa., as an assistant. Resigning this p 
sition he went with the firm of Lean & Blair, contractors 
glass and steel furnaces, as chiet engineer. He was ss 
ciated with Mr. Blair in the development of the Adan ; 
direct steel process, which, however, did not prove cces 
Severing his connection with this firm he embarked 
ness tor himself and has designed and built many ti ' 
sheet plants throughout the country At the present time 
has charge of the erection of the bulk of the tin pl 

sheet plants independent of the consolidations 


Joun M. HarrmMan was born in Chester county, Pa., in 1840 


He served an apprenticeship as machinist and mec 

engineer with I. P, Morris & Co., Philadelphi In 1806 he 
designed and constructed the Anvil Furnace at Pottstow1 
Pa.; in 1807 the Saucon Furnace, Hellertown, P In ISOs 
the Keystone Furnace, the Oxford Furnace, at Oxford, N J 
the Coleraine Furnace at Reddington, Pa., and other plants 


In 1878 he designed and constructed the A, B and C furnaces 
of the Edgar Thomson plant, and in 1880 designed the fut 
nace of the Colorado Iron & Steel Co., and the Oregon Iro1 
« Steel Ci He has been steadily engaged since in building 
furnaces and remodeling other plants In the improvement 


y= ‘ 
and invention of turnace equipments and accessories he has 
been conspicuou The Siemens Cowper fire brick stove 
were introduced by him in 1877; he also perfected and su 


cessfully used in 1876 the closed front or cinder notch. which 
up to that time had been a failure. He has always been an 


Ino. M. Hartman. 


M. A. Neeland. 


vin ‘ ful ving d the fast I 
! t He has rongly irg e more careful na 
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erected in 1874, and the first reversing engine, of Englts] 
make, was transferred from the Freedom works to the Cam 
bria plant about the same time. 

Ponderous reversing engines and massive mill engines, 01 
superb design and high economy, the products of America: 
mechanics, are common features of the large steel works and 
rolling mills 

In 1875 the Bessemer plant and rail mill of the Edgar 
Thomson Steel Works was put in operation, with a capacity 
of 375 gross tons of rails per day, when running double tur 
This works, now part of the Carnegie property, transferred t: 
the United States Steel Corporation, has produced 75,000 
gross tons of ingots, and 62,000 gross tons of steel rails in a 
month. On September 23, 1901, the converting mill made 
total of 3,391 tons of ingots in 24 hours. The blooming mill 
2,980 tons of ingots bloomed in 24 hours. One rail mill sup 
plied 2,730 tons of finished rails in.24 hours 

Mr. Kirchhoff’s comparison of the cost of producing Besse 
mer steel ingots from 1891 to 1898 demonstrates a decrease in 
labor. cost of 25 per cent., and of total cost of.36 per cent., and 
instances a large Pittsburg plant where in the interval the cost 
of conversion in 1897 was but 52 per cent. of what it was in 
1891. A more remarkable comparison is that the product of a 
wire rod mill in 1808 was 3%4 times that of 1889, while the cost 
of rolling was but 63.6 per cent 

Mr. James M. Swank, in his admirable article on “Iron ana 
Steel at the Close of the Nineteenth Century,” says that the 
first wire nails were made in this country in 1875, while in 
1874.in Pennsylvania natural gas was used for the first time as 
fuel in the manufacture of iron, for six months furnishing all 
the fuel required for puddling and heating furnaces, as well 
as for the boiler The first basic steel is said to have. been 
made in this country in 1884, but the process was not com 
mercially successful until 1888. The first contract for Ameri 
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can made armor plates was in 1887 for 6,700 tons, but the 
armor plate itself was not produced until the year 1899. 
Records of a similar character could be multiplied and de. 
tails given of continuous mills, soaking pits and gas heated 
furnaces, powerful mill trains, about which a smaller number 
of men are employed in fabricating a ton of material] than 


were necessary to produce a hundred weight in 1876 

Che growth in size of open-hearth and heating furnaces. the 
use of mechanically and electrically operated charges and 
cranes, the development of conveyors for hauling billets, the 
utilization of hydraulic presses of enormous size, in forging 
large masses, such as armor plate and guns, all are evidences 
of the progress in iron and steel metallurgy in a quarter of a 
century 

The period under discussion covers a marvelous increase. 


t< 


not only in total] quantities, but in sires of un Larger in 


gots, billets and slabs, have produced thicker, wider ana 
longer sheets, deeper and heavier I beams, channels, angles 
and other shapes, heavier sections and longer rail lengths, all 
of which require larger furnaces and fadles, more powerful 
machinery and cranes, greater steam producing capacity, 
1eavier roll trains, elaborate handling appliances, all of whicn 
while increasing the output have decreased the cost of pro- 
duction. 

An interesting feature of development which is in the limit 
of the period named, is the production of large ordnance 
projectiles, and the building up of an important armor plate 
industry, which with the development of the ship building 
industry has practically made the United states independent in 


this speciality 


rhe Griffin Wheel Co., Chicago, has had plans prepared for 
a new foundry to be built at 262-272 North Sacramento Ave., 


Chic2g0 

















C. H. Wellman. 


CHartes H. WELLMAN was born June 12, 1863, at Nashua, 
N. H.. where his father was superintendent of the Nashua 
Iron Co He left home in Octobe a SSI, and secured a 
position at the works of the Morgan Engineering Co., at 
Alliance, O., serving his time as a machinist and draftsman. 
In 1885 he became chief draftsman at the Otis Steel Works 
in Cleveland, and in a. few months was given charge of the 
open-hearth department. In January, 1&8co, he resigned and 
moved ‘to Thurlow, Pa., where he was made superintendent of 
the Wellman Steel Co. He left there in 1895, having been 
appointed open-hearth superintendent of the main works of the 
Illinois Steel Co., of South Chicago, which had just been com 
pleted. He filled that position until the organization of the 
Wellman-Seaver Engineering Co., when he returned to Cleve- 
land to take an interest in the business and to become engi 
neer and general manager of that organization 


Joun Wricut Seaver, vice-president of the Wellman 


Seaver Engineering Co., was born in. Madison, Wis., in 1855, 
and was educated in the public schools at Buffalo. At an 
early age he entered the machi hop of the Shepherd Iron 
Works of that city. He great opportunities in iron 
construction, then only slightly developed, and with this in 
mind became connected with the K re Bridge: Co. of 
Buffalo, as assistant engineer After 1 f vears 
there he removed to Pittsburg as engineer of n City 
Bridge. Co. Five years later he became chief engineer of 


Riter & Conley, of. Pittsburg, a concern then doing a mod- 





John W. Seaver. 








T. R. Morgan. 


crate busi css 11] the construct 1 ot bl ist turnaces, steel 
works, etc. In the 15 years of Mr. Seaver’s connection with 
this company the business developed to one of the greatest 


in the world. In 1896, Mr. Seaver, with S. T. and C. H 
Wellman, organized the Wellman-Seaver Engineering Co 
He occupies a prominent place among structural engineers 


and is a member of a number of engineering societies. 


T. R. Morcan, secretary and works manager of the Well- 
man-Seaver Engineering Co., is a native of South Wales 
He came to this country in 1865 at the age of six At Pitts 


burg his father organized the Pittsburg Steam Hammer 
Works and in 18€8 the boy of 9 began work in the shop 
For two years he fired the 75-h. p. boiler and in turn oper 
ated the engine and the various shop tools. He had reached 
the Pittsburg high school when his father removed to Alli 
ance. The firm there was Marchand & Morgan, later Mor- 
gan, Williams & Co., and finally the Morgan Engineering 
Co. After finishing his studies at Mt. Union College T. 
Morgan entered the works at Alliance and served an appren- 
ticeship in the various departments and spent some time in the 
engineering and drafting offices. At 16 he was superinten- 
dent of the works, at 21 general manager, and at 25 was 
secretary and general manager of the Morgan Engineering 
Co., holding this position until 1897. Then on the death of 
his father he disposed of his interests and severed his con: 
nection with the company, for the next four months enjoying 
the first vacation of his life. On taking up work again he 
formed his present connection. 
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The R. D. Nuttall Co.’s Plant at this character with any degree of: accuracy The contimual 


acquisition of new tools and ambition to meet all ‘probable 


. 
Pittsbure. demands mean a constant enlargement of the field and an 








—_—— nerease of the factory scope,: ] find that the firm is prepared 
rhe R. D. N ll ¢ of Pittsburg, is engaged tn the n . ndle cut gears up to the following dimensions: Sput 
ufacture of gearing, spiral, spur and bevel gears, racks an gears to 30 feet in diameter and 5s feet face: bevel gears to 
worm gearing coming under this designation, so far as their S tt drameter and 24-inch face piral gears to so inches in 
line of machine shop dentistry 1s concerned the plant o diameter, and worm gears are hobbed up to a diameter of 72 
cupies § me 75,000 square feet, one portion of the Structure nches 
heing si ries higl lhe heavy gear cutting departments It is as well to say right here that the company makes cut 
are in a lofty single story extension supplied with an abun gears only The word “only” has vider significance in 
dance of light Pattern, tool making and small gear cutting this particular case than it usually receives; as may readily 
have their respective departments in the taller building, t be inferred from the extent of the capacity as indicated by 
gether with the manufacture and assembling of trolleys for the above dimensions lhe firm supplies patterns and ma 
street railway work and mine locomotives, this company terial and does all the work on them; either boring, turning 
heing the only concern having the right to manufacture such keyway and gear cutting, as may be required, or the teeth 
parts. This is a very important detail, though somewhat in will be cut from the finished material turmished by the cus 
Fig. 1. -A Gear Cutting Department. 
cidental to the «¢ truck gear which the Nuttall ¢ turns tome \r riation is permissible from the one operation 
ut im such lare uantitic to the complete series essential to the workmanlike production 
Phe , ‘ ded electrically iy eve e | veal 
driven by it vn motor, and the convenience tf this arrange g llustrate portion of the wear cutting department 
ment valuable fact when working ertime roi Si thi s equipped with the machine tools needed tor the cut 
ot a bre dow r anv cause whi | y to tle Ww n ting ot the small pitch gear i8 p and coarser numbers. Some 
part of the plant lhe independent secti re then capabk arge gears are cut on the machines shown in the background 
fr conti g their wv vithout delay ( i { the o i Ss view nd the blanh he floor suggest the varied 
t may ‘ t yt t < I t ‘ seel the center of the 
ry s of ec rt neg f f 9 | f t nd seful 
he Westing tv ( ‘ gen g mate either finished 
) A 7<-] m engine hel ¢ y t the at ol | 1 kward tep e1 nm the 
possibilit the gas engin rth ter re rit mist en direction that ther: s anv real economy im the use 
with nat g ( f ery smoothly ec of g l es, and the equipment 
Phers 00 men emploved } c dw pr ‘ hown in 
rem pre 1 ‘ \ j ol 
usily engaged ! ‘ ‘ ippl \ ] | t tl g mac! é pe 
care of <« v vas g . ‘ } the 
It is not easy task to state the limitatior ola p! nt ol ngtl 
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il from the one source, al 


suggestion of any possib 
a scrap pile for the packing blocks, screws 
There 


e need of a hunt through the myste 
drained in 
Che 


different 


rious depths of 


and straps to hold down the different widths of stock. spur gears for 


is no lack of variety here in the work and provision has been patterns. In 


a similar wi 


November 


| 
é 


1 being piped off the one 
Ly 

motor service art n 
one type the rim is of 


inade for the wide range of sizes according to the needs and U, or rather a channel, shape with squar 
vagaries of the individual designers of gearing. The same come in straight lengths and are pressed 
conditions .apply to the hobbing machine illustrated in the cular form by a bulldozer in a special pres 





Fig. 2.—Rack Cutting$Machine. 


companion picture Fig. 3 soth are thoroughly automatic ire of cast steel and t 
and positively driven machines jig and then riveted 
Fig. 4 looks quiet enough in the picture, but in reality this some special machines 


hae 
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pump and are 


| ilves and of 


rolled steel in a 


ners. These 
In semi-cir 


Lwe arms 





i 


on this floor for 


is one of the busiest sections of the plant. Spur gears and gears, but there is a preponderance of 
pinions for street railway service. are here turned out with a gear cutting machinery, as may be noted 
speed that is one of the most surprising features of the es Many of the tools are equipped wi 








Fig. 4.—Motor Gear Department. 

tablishment. The pinions nar f wrought steel and tershaft and there general recognitiot 
the spur gears are of cast steel. The blanks are bored and be derived from this method of adjustmen 
faced on heavy turret machines, a roughing « heen eaiee There are other interesting features of 
the surface, and the rim on top and es is then finished to plant which will be taken up for considet 
size with a ‘single cut in the special n — 
right of Fig. 4. These are powerfu geared The Webster, Camp & Lane Ma ‘ 

: established an office in Cle d. 1 2 
heavy cut in the tough metal. The machin charge of Geo. H. Hulett. desiat e +] 
nent are all supplied with the lubricant for the cutting 5 machines 
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Twenty-Five Years Progress in the Use of 
Alloys and [letals in Steel Manufacture. 


By ALBERT LADD COLBY, South Bethlehem, Pa, 


In interpreting the title assigned to him for this article, the 
writer finds it impossible, within the space alloted, to review 
properly under each of the 
elements, nickel, manganese, 
chromium, tungsten, molyb 
denum, etc., the interesting 
experiments made by steel 
metallurgists marking the 
quarter! century of progress 
eading up to the present val 
uable applications of “sp 
cial steels.” \ general re 
view of the difficulties which 
have been overcome by in 
vestigators in the manutac 
ture and _ treatment of 


“special steels” will there 





fore be given and this will 





be followed by a brief ret 





erence to the many tmpor 
tant uses to which each special steel is now applied. Analy 


ses of the steels and the ferro-alloys used in their manu 


The toremost metallurgists. chemists and physicists of all 
intries have contributed to our present knowledge of sp¢ 
cial steels lhe voluminous records of their researches and 
their deductions therefrom are most interesting; but these 
published rece rds re by n means a measure oO! the labor 
ind money devoted by the leading steel companies of the 
world in bringing to their present perfection such valuable 
applications of the “special steels” as the Krupp armor ol 
Germany, the Holtzer projectile of France, the Hadfheld man- 


1 
y 


ganese steel of Eng and, the lay! r-Whit ool steel, and the 


ickel steel hollow engine shafting and nickel steel ordnance 
f the United States 
Furthermore, when it is recalled that the present com- 


mercial success of all the applications of special steel depends 


upon the existence today of cheaper and purer ferro-alloys of 


each of the rare metals used than were dreamed of 20 years 


ago, likewise obtained only by careful research, the Imposs 
bility of presenting a brief historical review of 25 years’ prog 
ress in the development of each of the special steels will be 
ipparent 

In general, however, it may be stated that each of the 


special steels originated and reached its present perfect 


trom a demand for material of widely different or hig 


physical qualities than it was possible to obtain by the heat 
treatment of simple carbon steel, the mechanical properties of 
which can at best be varied between only narrow limits 


At first the rare elements were added to iron in only very 


mall proportions, and in most cases the properties of th 
resulting alloys differed but little from simple carbon steels 
In some instances in the earlier attempts to increase thes 
percentages, the ingots could be neither forged nor rolled, 
although they had been apparently carefully heated \fter 
painstaking work on the part of the steel works chemist, who 
had to first develop practical analytical methods for the ac 


curate determination of each rare element, it was found that 


he special element added was very irregularly distributed 
throughout the ingot When the steelmaker overcame this 
fatal irregularity in composition, the ingots containimg the 
larger percentages of the element added could still be neithe 
forged nor rolled successfully, and many experiments were 


| 1 


necessary to develop the proper heat treacment, which, in 


some cases, proved to be entirely different from that. ever 
used with simple carbon steel 

° | | | 1 

Similarly, when the special steels were tried for castings, 


they were in some cases impossible to machine, and many 


expensive experiments were necessary, even after uniformity 


in composition was attained, before the finished special steel 
casting of todav was obtained with its valuable. combination 
of physical properties 

With the removal of at least the.main obstacles t the suc 
cessful manufacture of ca t, torged or rolled product ot cel 
iin special steels, and the knowledge gained of the particu 
lar property given to steel by the addition of a certain elk 


ment, the steel metallurgist next sought advantageous com 


binations of these properties by making steels containing two 
or even three of these rarer elements hese efforts have 
been attended with marked success especially since the intro 
duction of the richer and purer ferro-alloys and the pure 
tallic ’ +] ’ ‘ 
metallic powders of the elements ised 
Of late years the technical staff of the most prominent 


steel works, aided by independent investigators oO! interna 


tional reputation, have devoted much time to special steels 
heir micro-structure has been studied; their critical points 


accurately determined and with such dat at hand heat treat 
ments have been at vel ped wl 1c! have rought out some 
most remarkable and valuable. combinations of physical prop 
erties \ study of their magnetic properties, their conduc 
tivity for electricity and. for heat, their ability to resist corro 
sion, etc., has also led to their application for a wide variety 
of purposes lhe incompleteness of this brief notice of the 
vast amount of research expended in bringing: special steels 
to the position they occupy, will be most keenly appreciated 
by those who have been actively engaged in their study and 
who, perhaps, have aided in overcoming some of the many 
‘ 


DS acles reterred to 


Nickle Steel. 


In point of tonnage s well as in the importance and 
variety of the purposes to which it has been successfully ap 
plied nickel steel witl r without other special ingredients, 
such as chromiut ngsten, and molybdenum, occupies the 


hrst place among special steels Nickel steels, from I up to 
oO per cent of nickel, possess remarkable properties, varying 
with the content of nickel, but all of practical application 
hese properties have been thoroughly studied and it ts 


mainly due to the price of nickel (never less than.35 cents per 


pound) that nickel steel has not been even more generally 
ntroduced lhe cost of reducing nickel to the metal or to 
the form of oxide is excessive lf nickeliferous pig iron 
inalogous to ferro-manganese can be 1 le at a less cost per 


ALBERT Lapp Co. graduated from the School of Mines 
f Columbia University, in chemistry and metallurgy in 1881 


\fter pursuing post-graduate studies he was appointed in 


i883 instructor in analytical chemistry nd chemical philos 
phy t the Lehigh University, South Bethlehem. Pa In 
886 he resigned this instructorship to accept the position of 
hief chemist té e Bethlehem Steel Co. of South Bethle 
hen Pa While engaged as such he originated many rapid 
nd accurate methods, including the designing of special 

ns of apparatus tor the analysis of iron and steel. In 
893 he was made metallurgical engineer to the company, a 
position which he still holds ist year he was appointed 


ne if the United States jurors t the ~ Expe sitian. and 


I 
was also selected by the (Association of American Steel Manu 


tacturers as their ofhcial representative at that exposition 
He was one of the theial delegat: f the | ted tates to 
he International Congress on Methods of Testing Materials 
1 Construction, and one of the delegates of the American 
Chemical Society to the. Fourth Congress on Applied Chemis 
try, held in Paris in September, 1900. Mr. Colby’s occasional 
contributions to the proceedings and discussions of American 
and foreign technical societies, and the pages of the technical 
press have established his reputation as an authority in the 
metallurgy of iron and steel He is member of the Iron 
ind Steel Institute,, the American Society of Mechanical 
Engineers, the American Institute f Mining Engineers, the 
American Chemical Society the Society of Chemical Indus 
try, the American Foundrymen’s Association and t Interna 
ional Association for Testing Material H t] 
been app ted mem | N 
tional Burea iS 
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unit of nickel. the introduction of nickel steel for a still troduced abroad than in tl country heir { is. tem 
greater variety of uses is certain. to follow ever, assured, as the higher elastic limit mbined wit] 
The successful .manufacture of homogeneous nickel steel greater toughness and inct d elongati ed by al 
demands careful furnace practice It is, however, in the loying nickel with steel are as valuable propert n-a steel 
forging or rolling and especially in the final heat treatment casting as in a steel forging \ Holtzer steel casting co; 
that greater care must be used than when mantpulating simpl taining 2 per cent of nickel exhibited at P 0 showe 
steel of the same carbon content A-number of locomotive . tensile strength of 97,712 pounds per st n elastic 
and engine builders making their own forgings from 3% pet limit of 65,568 pounds, and an extensior ) es of 18 
cent nickel steel blooms, and failing through careless treat per cent. Schneider & Co. exhibited { roll t4 
ment to secure the advantages possible, have condemned per cent nickel) highly polished and with great dness of 
nickel steel as not worth its increased cost This obstack urfac Holtzer also exhibited a 10 per cent 1 el steel cast 
to its more general introduction is being. rapidly overcome shaft for the motor of an automolle with the following rr 
1. Steels Below 10 Per Cent in Nickel—A steel containing 3 to markable properties rensile strengtl 056 pounds; elas 
3% per cent nickel is now regularly used by the United State tic limit, 84,201 pounds; extensi 3.9 2 per cent 
navy for the principal solid and hollow shafting and engin¢ \t an American steel works a cast cylin a forging 
forgings for battleships, cruisers and torpedo boats. Builders press, made of a piece of 6 per cent nickel: s has been it 
of merchant marine vessels have also used it for solid and successful operation for four years. Its f ight is 90 
hollow shafting and engine forgings in cases where high phys tons and it withstands an internal pressu three gros 
ical qualities were required. It is being largely used for tons per square incl 
hollow shafts: for large pumping engines in. municipal and An 8o carbon steel with 3 to 5 per cet 2 1 makes 
mining plants, and in street and elevated railway power an admirable tool steel; its tensile strengt t 260,00 
plants \ll parts of a large pumping engine; even to th pounds per si re incl 
bolts and nuts, have been made of nickel steel It is also ve per cent steel has been ¢ ivel d for gu 
regularly used in the manufacture of locomotive axles, crank arrels for small arn n whicl det 
pins, cross heads, piston rods, connecting rods, and pedestal used hree and one-fourth per cent 1 being 
bolts [Three and one-fourth per cent nickel steel has also sed experimentally by the United § 
been successfully introduced for rivets, piston rods for steam the m e of 
hammers and rock drills, and many other uses where in sery ordnance abroa The physical properti per 
ice the movable part is subjected to high alternating stresses cent nickel steel forgings have beet ire ted 
Nickel steel castings have so far- been more generally in repetition is unnecessary 















































John Fritz. Don H. Bacon. George Fritz. 





THE NAMES of John Fritz and his younger brother, th gnificent mor plat d gun plant. it ¢ 
late George Fritz, are commonly linked together in remi team hammer. the largest now in existen 
niscences of the first important developments in American roll member of many techn cieties at } | nored by 
ing mill and. steel works practice. John Fritz, as one of the ill of tl He has been president of the American Institute 
few survivors of that early period in our steel-making history, of Mining Engineers. In 1893 the British Iro1 nd Steel 
has enriched our records of progress by various papers deal Institut oted him the Bessemer med In 1&0 
ing with the engineering advance of more than 50 years received tl medal at the hands of his urt friend. |} 
Nothing could better testify .to-the respect in which he is Windsor Richards. who had been « ' ned to 1 t 
held and the value put upon his work than the testimonial of to him. hi id with characterist nodest | t 
prominent engineers. of the United States, marking his 7oth not for what | have done, but for what Am g 
birthday. It took the form of a. dinner at Bethlehem, Pa nd workmen by my help | ccomplished ‘ 
on Sept. 28, 1892, when some 300 of his friends gathered from Mr. Frit victorious fight for the 
all parts of the country to do him honor, John Fritz. was high roll the Cambria Ir ( 
born in Londonderry township, Chester county, Pa., in 1822 pract lv the entire director a at the teresting 
At 16 he entered a machine shop at Parkesburg, Pa. In of the reminiscence e has present fos c ring 
1846 he went to.the Norristown Iron Works at Norristown societ from time to time 
Pa., of which hé was in charge for several years. In 1850 
he went to. Safe Harbor, Pa., asa mechanical engineer. and a ee 
in. 1854 again removed to Johnstown, Pa., where as chief GEORGE Fritz was born in Chester « mv BP , Bok 
engineer and general superintendent he rebuilt the great Cam ‘ i Aug <¢« R=2 Te nd | broths 1g] 
bria Iron Works, remaining in charge six vears During tl f he e 4 vy 
period, in connection with his brother George, he designed an g scl He fir ( 
erected their well-known three-high blooming mill with theit le i8s4 em ' chi hon } 
automat tables and. their hree ey rolling mill. besides - . ther th, lIimian WM hing \\ » fer p 
working out the development of the feed tables.” In 1860 he When John Fritz becar psemor tent al ' ( ly 
was called to take charge of the erection of the Bethlehem Wor t Tohnstown. Pa. Ge as 1s - pendio. e the 
Iron Co.’s works at South Beth! 1 | from. that lraftine dep rtment - a Oe ht emet 
time to 18903 he had direct charge: d gen o Bethlehem Ge Frit = A _ , : £ he 
eral superintendent of the great pla Cambria Iron Works. He had « ates 
plete equipment, owes its development ringing out. the three-high. mil iden Gan - | d 
largely to his labors. He has been since 1&9 tration > of the Geet ateel ; eat es  . the 
gineer of the company. His last work was the erectio1 1 States were rolled. the ingots being made at the Pent 
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2.0 per cent of chromium with about 1.0 per cent carbon 
gives a tool of extraordinary. hardness. Chromium is usually 


associated with tungsten in seif hardening steels, in amounts 


varying trom .25 to 3.50 per cent 

were exhibited at 
(non de De 
.40 


an- 


An instructive series of chromium steels 
Paris in 1900, by Holtzer and also by the Soc 
The Holtzer 
the had 


The other series are evidently higher in carbon: 


nain and d’Anzin. series contained about 


per cent carbon and tests been hardened and 


nealed 


Holtzer & Cie Soc. Anon. de Denain & d’Anzin 





Per | ; Per 
cent Tensile Elastic xten cent Tensile Elastic , eten 
Chrom-|Strength Limit. moe Si. Chrom Strength Limit. |“'08 ™ 
ium, ps ium 3-9 In 
5.0 423,600 109, 200 12.0 1.60 1 36, Sox 130,800 10.5 
10.0 121,600 95,000 12.0 2.10 151,700 135,700 7.5 
15.0 130,100 109, 200 11.5 3-47 163,900 151,600 11.0 
20.0 9 ),100 61,700 19.5 5.x 176 300 170,700 95 
25.0 90,600 61,700 »°.0 6.67 146,200 109, ox 5.0 
30 © 87,300 64,500 19.0° | 104 127.30 108,100 12 
as oO rests unsatisfactory 12 00 147,006 111 800 8.0 


Tungsten Steel. 


Tungsten imparts hardness to steel, but to a less degree than 
either chromium or molybdenum \lthough malleable, tung 
sten steel Should be forged at-a low temperature; it hardens 
without quenching, so that tungsten steel tools are known 
as .“self-hardening” or “air-hardening.” It is also used for 


car and locomotive springs, the points of frog rails, for rolls, 


and the shoes of stamp mills. .Magnets and wire for certain 


made of 


is¢ d by 


electrical purposes: are tungsten steel as magnetic 


retentiveness is greatly incre tungsten. Small percent 
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ages of tungsten increase the strength and ductility of wir, 
of small calibre used for needles and piano wir 

Since the comparatively recent introduction on the mar 
ket of pure metallic tungsten its consumption in the manufac 


ture of special steels has greatly increased 


Taylor-White Tool Steel. 


his remarkable invention consists not so much in the com 


position of the self-hardening steel which contains both tung 
sten and chromium, as it does in the novel h reatment 
which gives the treated tool an efficiency ranging from on 
and one-half to two and one-half times that of air-hardenine 


steel treated by the old method 


Molybdenum Steel. 


Molybdenum is used for much th 


tungsten. In general it takes about halt s mu moly 


given result M ly 


and also its ability to 


denum as tungsten to produce denum 


' 


increases the elongation of steel with 


stand shock These properties have recently been more gener 
lly at preciat d. and molybde nim stec Is are coming int more 
general use for a wide variety of purpos ding tool 
ste rdnance, forgings, projectiles, etc. It has bee sed 
experimentally in the manufacture of armor plate 
Molybdenum seems particularly advantageous teel wher 
combined with either nickel or nickel and chromium Ouite 
recently the demand in the steel industry has been s oii 
for this metal, or its ferro-alloy. that makers have had diff 








Charles McCreary. 


McCrery, sécond lennes 
see Coal, Iron & Railroad Co., 
born Aug. 25, 1868, at Catoctin 
Md., where he received. his early 
father, the late Col. J. Baker Kunkel, proprietor of the Ca 
toctin Iron Works. After filling var minor p 
he was made manager of the blast furnaces at 18, which po 


CHARLES vice-president ot the 
in charge 
Furnaces, Frederick 


training his grand 


of operations, was 
county, 
under 


sitions 


1ous 


sition he filled until the autumn of 1887, when with a view t 
gaining more technical training he went to Troy and late 
obtained’ a position with the Troy Steel & Iron Co. as as 
sistant superintendent of blast furnaces In 1889 he was 
promoted to manager. and resigned in 1894 to accept the man 


Dunbar, Pa. He re 
manage 
Steel Co 


Furnace Co. of 
i898, when he accepted the 
Furnaces of the ( 
with the Duquesne 
s first.to demonstrat: 


agement of the Dunbar 
mained until January, 
ment of the Duquesne 
His phenomenal records 
1 1 ] 
well known. He wa 


arnegic 
Furnaces are 
by practical opera 


tion the possibilities and economy of giant blast furnace 
On Oct. r, 1900, he resigned the management of this plant 
and for a short. period was connected with the Dominion 


Iron & Steel Co. at Sydney, C. B., Canada, as general super 


intendent. On Aug: 1, 1901, he accepted the vice-presidency 
of the Tennessee Co 

Georce W. McC.ure, founder of the firm of G. W. McClure 
Son & Co.. engineers and cont { I ! burg s the oldest 
living blast furnace contractor ed State Born 
in Pittsburg, Sept. 13, 1836, he re lucation 


in the public schools of Pittsburg 

tractor.. His first work in the blast fur: 

firm of Lyons & Schaub, on the Allegheny 

firm at that time also. operated the Sligo plant at 


He built blast furnaces also for John H. Shoenberger 














McClure. 


mes Woo hey being among e plone n tl i $1 
ess t] tin \I Met vas | rgely 
bringing uus¢ nbet I proveme S | t tu ice 
onstruc n now generally ‘ He s als id extensive 
experience with the differet met! is t heat g last 
furnace prac ce, firs with the old system oO! cast iro pipe 
hot blast stoves down to the present most satist y metho 
t heating air through fire brick h S ves : 
early days a capacity of 10 or 20 tons daily was considered 
enormous. Gradually the size of the furnaces was increased 


however, until the big daily output of the modern furnace was 
achieved. In 1883 Mr 


McClure formed a partnership w 
\. Schuler; the 


death of the latter cau 


Clure & Amsler to be formed in 1888. Up he de f Mr 
Amsler in 1894, James W. McClure, a son, was taken into 
partnership, and in 1899 J. B. Pearson became attached. ‘The 
company makes a specialty of blast furnace and fire hot 
blast stove construction and has built a large number of blast 
furnaces and stoves all over the country For a number ot 
vears it has been exceptionally busy bt Iding Ma icks & 


blast 


brick hot stoves, with McClure & 
McClure’s patent improvements 


( rool e's ire 


and G W 


Davip LAMoNpD, of Pittsburg, consulting and contracting en 
gineet Is one f the oldest blast furnace builders the 
United States. In his many years of experience in this work 
he has made many departures in blast furnace construction 
which have been distinctly marked When quite a young 
man he came to this country from Scotland, where he 1 
eived his training in blast furnace work, d entered the 

ploy of the Cleveland Rolling Mill Co., Cleveland, O. Latet 


n charge of the Sheive Works, at f 
where he built two blast furnaces and a rolling mil In 
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Vanadium Steel. ger 


In 1830 Sefstrom disc vered vanadium in the pig iron mad 
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ificient supply of molybdenum ores to tate n undou 


from Taberg (Swedish) Magnetites and in the wrought iron os P . ; 
and refining slags made from the pig In 1881 Witz and sath e writ 
Osmond showed that the vanadium present in some high phos prising titanium 
phorus pig irons W recovered with the phosphorus in the ‘ oe p ‘ 
1 homas-Gilcl hasic-Bessemer process They stated that ' I 

t Bessemer slags might yield 60,000 kil ely 11 


the Creusot basic- Be 


(about 60 tor f vanadium per annum. In 1893 J. E. Stead 
reported th t madiunMm accompanied chromium “411 pig ' 
I . ( 1 ( 
he found trom .183 262 per cent in five imple he higl 
; ( | Thé | 
| ' 
est mm ( leveland pig : 
M. K. Helow e first to « ttention inadium 
' ' ‘ . Rect \ eel 
steel. In June, 18of e published the following re ts of } 
lini t — ‘ cr x 
experiment aditu I vanacium \ x 1 ree 
I m ( pre ft 
Tensile Strength Elongation, nears j ‘ 
lbs per sq inch in 4 inches ' 
Wrought Iron, no Vanadium (not annealed 55,47 19 ior ce ‘ 
7 7 57,116 
5 annealed 75,382 
Soft Steel, no Vanadium (not annealed 67, 20 , 
r 7. . »3 872 
c ‘7 137,964 14 
t annealed on4t ) ; 
rhis annealed bar showed great malleab lity and ductility ‘ ‘ 
+This annealed bar. though very soft, took a remarkably high temper 
| ] TT Oo. ¢ m ( ts ¢ Va adi ] er W ¢ ed ’ f ‘ 
\ ng gist he Alloys Syndi \ ( 
e s ( 1 ee r confident epor Si g ‘ 
none | \ erested i 1 breach nt 
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referred to.. 1 easv to believe the rep that Schneider & 
C¢ ‘ 
{ have experime ed with the add f vanadiur ‘ 
rp ‘ ‘ dnane teel. but w A ‘ l pr tic : 
| “ 
resuits the write cs heen un ble Sc il? M ke t 
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' ‘ , siil o 
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’ r ‘ } etallurgical luxurv! ‘ P , 
Titanium Steel. 
a , : 
i v’ \ 
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‘ 1 
1 1] ‘ ] S 
i¢ ~ 
. ‘ 
| 2 Fi ; ‘ oned ’ r 
, 2 | ‘ arg 
" ; ;’ 
ot t Ir . ' () \ ‘ ; 
the be ants he < ntry \t hic ‘ . ‘ cte 
simultaneously with those at Rising Fawn, Ga., 1 df 1 bess.00 
brick stove a” 4 ; ntrv Farlv R46 |} ted it 
g t 
Pittsb r2 becot1 c member t he firm Witl 
Shephard & ] ! 1 erected the f fire ‘ 
Pennsy t Du Favette county Af f 
solved 1 { hin } hecame connect 1 he Les 
Wither \ & G d superintet lent Or ¢ s | 
} 
e en rked ht ess for himself. While d G ] 
' l S 
worl Der Ity he desig1 e and « p n of b 
hur ble sol. gent { he ( 1] | ‘te patent f cl 
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ALEXANDER E. BROWN. 


or 


Alexander E. Brown was -born at Cleveland in 18s2: re 


ceived a publ school education and later took a special 


course in civil and mechan 





ical engineering at the Poly 
technic of Brooklyn, N. \ 
with Dr. F. V. Hayden on 
the original | S. Geolog 
Ica Survey to Yellowstone 
Park and 


ifterwards be 


ing this position until 1874 
when he. established him 
self as mechanical and ctvil 
engineer in Cleveland 


From i878 to 1879 he was 








n the employ of the Brush 
Flex ( { s echank il 
ng ec na et assis 
nt t ( I Br 1 Ik8o MM brow wy thre 
question i j PT : Is ‘ etterme 
ot term il facil he ce p n re » ti larly ] 
regard t 1 é d nd org ed e Brow Hois 
se & Conve e Machin ( ‘ veat \t present 
\Ir Brown 1s. vice-president dg 1 manage! tf the 
firm which succeeded the parent company 1 has taken out 
iundreds of An ( ind toreign pate : He Iso. sec 
retatl ind tre I | ( Pat f en ( I 
ie Amer Soc vy of Mechani hnginees the Amer 


Arthur B \leeker. of Chicag on ‘ \ VY Nov 2 
Hle had been — 


ind in #856 became a resident of Chicag 1 ron ore min 
ft northern Michie vere then carcely | Ww nad he 
was one of the first gras] the pe vilitie t the territ 
iy ng im res r ng | ‘ i 
tion F ( oal ! i ‘ ro cle 
the first large: steel 1 t tw 
early t + hie 
. ( 1L4 | | ‘ 
‘ ! ort aso ‘ & | 
t Meeker, Hed R ¢ r 
1 hi ‘ reme NN = 
J ? (ya! Tt ( ng ‘ 
teel circles the P - ' 
Pitts v or N oC SO ‘ 
While still 1 el } 1) 1 . 
employed. iy nm f the trar ! fhees of ( 


business, and ming of er Graft 
abandoned | Ss cal CT ¢ ( d (i ec i f 
tion to the: making f n 1845 John Graff went 
Pittsburg and for eral ye engaged ilk 
man tf | ron firs Graft. | y & ( | Rco 
gether with Jan Be é nd Robs Mars oth now 
deceas« he for he ’ ft Graff, . Benne & ( lhe 
on J t { ] ( ng } d ‘ 
Chi ! ‘ ‘ S, h Sids 
rhe outy f f , ; ely ‘of ’ 
ind bar iro1 ) , nie atacs 
in’ the 
I ‘ oO 
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A LEADER IN OPEN-HEARTH PRACTICE. 


H. H. CAMPBELL. general superintendent of 1 Pennsylvania 
Steel Works at Steelton. Pa.. was born Marc! », 1859. He 
graduated at the Massachusetts Institute of 7 hnology wit! 
he degree of S. B. in the department of metallurgy nd min 
ng m 1879 and in the same year entered the employ of the 
Yennsylvania Steel Co., occupying minor p tion in. the 
Bessemer and open-hearth department n tl vork he was 


with (¢ E. Stafford in the production of 


SSO er ! ! pt e frst 

ic Bessemer, or Thomas Bessemer, steel n this cous 
try This occurred in May. 1882 Mr. Camplhe became 
superintendent of the open-hearth department iy RB< was 
promoted to the position of assistant superintendent of the 
vorks in 1893 and in 1897 became superint d we 
eral manager 


He hecame a member of the American Institute of Mining 
gy 
Engimeers in 1881, the American Society of ( | 


4 Rihneer l 
1SO4, and tl Iron and Steel Institute ISQ7 H first paper 
f note was upon the physic nd « 
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ENGINEERS OF THE CARNEGIE STEEL CO. | 





















































J. A. R. Hunt, General Superintendent of Duquesne Steel Works and Duquesne Furnaces. 2. E. F. Wood, Assistant Superintendent 
Homestead Steel Works. 3. Thos. Morrison, General Superintendent Edgar Thomson Steel Works. 4. James Scott, Superintendent Lucy 
Furnaces. 5. L. T. Brown, General Superintendent Upper and Lower Union Mills. 6. W. E. Corey, President. 7. P. T. Berg, 
Mechanical Engineer Homestead Steel Works. 8 Geo. K. Hamfeldt, Superintendent Carrie Furnaces. 9. Alva C. Dinkey, General 


Superintendent Homestead Steel Works. 10. Ambrose Monell, Engineer of Tests, Homestead Steel Works, 11. John C. Neale, Structural 
Engineer. 














XXXIV THE IRON TRADE REVIEW 


The Development of Rolled Struc- 
tural Shapes. 


BY F. H. KINDL, 


While cast iron and forged iron were made and used by 
the ancients it is not until the employment of the puddling fur- 
nace by Henry Cort in 1784 
that we can trace the roll- 
ing of iron in its plastic 
condition. Henry Cort’s 
patent of 1784 reads: “By 
a process of puddling ex- 
posed to the current of 
flame and air the cast metal 
could be rendered mal- 
leable.” He soon found out 
that by subjecting the plas 
tic puddled iron to a rolling 
precess. by means of 
grooved rolls the separation 


of the slag was more quick 





ly. and thoroughly accom 


plished. than by the use of 


F. H. Kind!, 


the hammer. 

While the art of rolling various sections found in the mar- 
ket today took many years of labor and study for its com- 
pletion, it can be safely said that the above event marks the 
origin of the rolling process. At first simple forms of bar 
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yf the ribs, planks. deckbeams and knee-bracing were gr; 

he ‘ gradually 
replaced by iron bars and gusset plates properly bolted to the 
wooden members and found to be a much superior construc 
tion. In 1820 Aaron Manby of Birmingham constructed the 


first iron plate girder which was used for the deck construc 


tion of a vessel. In the same year John Berkinshaw of 


Bedlington rolled the first practical rail; but it should be noted 
that Nixon rolled a rail section in 1805, which owing to its 
flat shape was found impractical Che rail shape no doub 
was the forerunner of all difficult rolled shapes. However, the 
ordinary angle and tee irons being used for the construction 
of boilers, girders, ete., were rolled at a prior date. During 
this lively period of inventive progress the transmission of 
vehicles by means of steam (the forerunner of our present 
automobile) made rapid strides and the absolute necessity 
for a substantial roadbed with rails for safe and fast travel 
became just as apparent to those great inventors as it does t 
the chauffeur of today, when he attempts to run his auto- 
mobile at a reasonable speed over the average American coun 
try road. Thus the adoption of a substantial roadbed with 
rails fastened to the ties was brought about, causing a great 
demand for rails and their accessories, such as chairs, splices 
etc. The rail shapes were redesigned, made more economical 
in section and the method of rolling was much improved, 
Cast iron rails which had been commonly used were aban- 
doned, and in 1831 the broad based rail of Stevens, light in 
weight, but approaching the present American Society Civil 
Engineers’ Standard Section was introduced \s the weights 


of locomotives increased the rail sectior Ww made propor 
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Fig. 1.— Chart showing relative production in net tons for one year of each size and weight of Channel Beams, at one of the largest structural 
mills in the country. 


iron were rolled for blacksmith purposes. They were subse- 
quently welded and forged into various articles, mostly for 
chains, and thus used in-suspension bridges. Gradually the 
rolling of plates was accomplished, so that in the piace of 
the cast iron steam boiler as then known, the riveted plate iron 
boiler was destined to come into use. The process of rolling 
wire also became known and cables took the place of chains in 
the construction of suspension bridges. 

The first application of rolled material was probably in con 
nection with the shipbuilding industry. Here it was. found 
that the wooden hulls, which were strong. enough for sailing 
purposes, could no longer stand the stresses to which their 
frames were being subjected due to the introduction of heavy 
steam engines for their propulsion. The clumsy wooden joints 


Frep H. Kinpi, whose. contributions to the technical press 
of this country and of Europe are well known to mechanical 
engineers, is a pro:'uct of the Case School of Applied Science 
of Cleveland, from which he received the degree of C. E. 
After graduating from the Cleveland High school he engagea 
with the Brush Electric Co. as a machinist, later taking his 
course at the Case school. After graduating he was employed 
as an engineer by Vierling, McDowell & Co., Chicago. In 1880 
he was employed as a structural engineer by Carnegie, Phipps 
& Co., of Pittsburg. He was later made chief structural 


engineer of the Carnegie Steel Co., Ltd., and ia 1900 became 
one of the partners of this concern. On July 1, 1901, he 
resigned his position with the company and is now engaged 
on various large undertakings as consulting engineer. As a 
structural engineer, Mr. Kindl holds a high ind hi 


contribution to the development of the structural shapes 
use today has been conspicuous. 


tionately heavier; and it may be of interest to note that 


the standard locomotive of 1840 was made about three times 
as heavy as that of 1830, (no prece dent for automobiles), and 
had about ten times more capacity while the weight of the 
train increased about twenty fold. 

The English who at first had the entire field of experiment 
for themselves guarded their method of puddling and rolling 
in grooved and finishing rolls so well that it was not until 
the year 1818 that the first puddling plant was introduced 
at Creusot, France lhe United States was really first to 
place itself independent of England. After 1840 but few loco 
motives were imported by the United States 

In 1820, after the method of rolling plates became better 
known, the use of plate girders for bridges and shipbuilding 
was given more attention, but not until 1840, through the 
introduction of the box girder by Brunel and Fairbairn did 
we find wrought iron bridges replacing those of cast iron 
and wood. Here it is no more than proper that we dwell 
a few moments on the subject of bridge construction, as to 
this art we owe more than to any other for the develop- 
ment and introduction of our present structural shapes 

In 1840 William Howe patented his well-known Howe 
truss, using rolled rods for tension members Che earliest 
type of iron truss construction in the United States was the 
invention of Wendell Bollman, it being really a suspension sys 
tem and used largely on the Baltimore & Ohio railroad during 
1840-50. In 1851 Albert Fink brought out the Fink truss, still 
largely favored for roofs and deck bridge construction. In 
th the Bollman and Fink designs the compression mem- 
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bers were made of cast iron. The first approach to the mod- 
ern style of iron truss bridges was made by Squire Whipple 
in 1852, and to him belongs the credit of having first analyzed 
tke stresses in his bridges, also correctly dimensioning the 
rolled shapes and other members used in their construction 
It was he who also introduced pin connections in the bottom 
chords of bridges, thus founding the design of the present 
recognized American type of railroad bridge. 

It was not until 1863, however, that wrought iron was used 
in compression members, it being introduced by J. W. Mur- 
phy ; and even then cast iron was still applied in all joint-blocks 
and pedestals. Not until 1870 was cast iron abandoned in all 
railroad bridge construction and since about 1880 in all high- 
way bridges as well. In England the first wrought iron lattice 
bridge was constructed in 1845 for the Dublin Drogheda rail 
road, and this construction soon spread over the continent 
where such eminent engineers as Cullman, Schwodler, Wink 
ler and others developed the well known principles of ou: 
present stress calculations for bridges and roofs 

With the different designs of compression members came 
the request for suitable structural shapes. It is fair to credit 
England with having first rolled angles, tees and zees, and 


France with designing and rolling the first I beams and 
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building construction, where every inch of ground had to be 
contested; and not until within the last ten years, and mostly 
due to the untiring efforts of the structural engineers en 
gaged by the mills and largely assisted by the introduction of 
steel in place of wrought iron, was the battle for the rolled 
steel built column won for all time to come. 

While bridge construction is largely responsible for the 
use of rolled shapes, the designers and engineers of structures 
are responsible for the various shapes that from time to time 
have been rolled, the practical mill man (roll turner) for the 
general dimensions of the section and minimum and maximum 
sizes, to which such shapes can be rolled, and the rolling 
mill management, particularly the engineering department, 
generally a branch of the Sales department, for reducing 
the number of shapes and the adoption of the present stand- 
ards. From the foregoing it must be admitted that a combina 
tion consisting of engineers, practical mill men and business 
managers, working hand in hand, is quite necessary for the 
development of any structural shape. 

[his necessity was hard for the mills to comprehend at first. 
It was also difficult to establish such a complete organization ; 
but it was gradually accomplished, and while not recog 
nized today as a specia] department by the management, yet 
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Fig. 2.—-Chart showing production in net tons for one year of each size and weight of I Beams, at one of the largest structural 


mills in the country. 


channel sections, while the United States can claim the origit 
of the first segmental shapes so much found in the older 
designs of built columns The use of wrought iron shapes 
for compression members caused an increased demand for 
structural shapes for bridges, and consequently more gen 


eral distribution of their use for other constructions such a 
vessels, cars and buildings, until today, with the exception that 
the material is no longer wrought iron, but steel, they form 
the very skeleton of all modern structures. While the te 
dency to use rolled structural shapes in place of cast iron 
was being recognized by all prominent engineers, still cast 
iron presented so many advantages to the architect, such a 
home production, quick deliveries, less cost per pound, easy 
variation of design to suit architectural features, etc., that 
the strife between these two materials so closely allied was 
extremely interesting. This may not have been so interesting 
to the rolling mills; in fact I know it was not, as it cost them 
a fortune to educate the public to the use of rolled shapes, and 
rolling mills are not run on the charity hospital plan nor for 
the education of the public. 

This great struggle for supremacy between cast iron and 


rolled wrought iron applied particularly to columns for 


he introduction of any new shapes follows through this same 

unnel befor« eing passed upon That is, an engineer, 
architect or manufacturer sends new design of section to 
the mills with an inquiry as to the cost of rolling the same 


Being new business it goes to the sales department, which 
refers it to the engineering department. Here a general ex 
amination is made, proper drawings prepared, and the prop 
rties, such as sectional area, weight per foot, moments of 
inertia, ete., are figured. This information goes to the super 
ntendent of the rolling mill with request for cost of rolls, 
cost of rolling and his general view as to the desirability of 
rolling such a section as well as the minimum tonnage which 
should accompany the first order. 

The answer from the mill, after being recorded by the en- 
gineering department is referred to the sales department for 
final disposition. While this general routine of introducing a 
new section was quite the same in all mills, yet owing to the 
great competition between the managements of the various 
companies, no understanding existed between them tending to 
minimize the number of sections or to make them uniform 
in design, so that the product of one mill might replace that 


of another. In fact not so long ago when rolled tions 
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were sold by the middle man to the consumers by the foot, 
the requests made to the mills to reduce the weight per foot 
were of the most ridiculous character. When not meeting 
with success at one mill others were tried with more or less 
success. Thus it:-was that each mill rolled its own shapes to 

a greater or less extent and 





had its own accessories and 
standards. 

his same condition of affairs 
existed in England and on the 
continent, only a great deal 
aggravated, owing to the great 
er number of competitors and 
the more. radical differences of 
opinion by engineers who it 
must be admitted as a rule are 
a good deal more individual in 
their plans and_ specifications 
than ts considered good prac 
tice in the United States 





It remained for the German 


societies of architects and en- 


James Christie. 


gineers to call attention to this 
embarrassing situation (of having to figure with different 
properties for shapes having the same depth and general di 
mensions depending upon the mill at which they were rolled) 
and to suggest a remedy, namely, to standardize all their 
rolled shapes to what are known today throughout the civilized 
world, using the metric system, as the German Norman Pro 
files. That the method pursued by the Germans, in estab 
lishing their standards was most thorough is confirmed by the 
fact that upon the committee selected for this purpose can be 
found the names of most eminent professors of engineering, 
architects, mechanical engineers and directors of rolling mills, 
bridge works and shipbuilding plants, as well as government 
officials of the highest standing 

In the year 1879 the exact dimensions of these shapes were 
determined upon and in 1881 the first edition of what is 
known as the German Normal Profile Book of rolled shapes 
for structural and shipbuilding purposes made its appear 
ance. The designs of these rolled shapes were quickly rec- 
ognized as superior to all previous sections and in view of 
being properly tabulated, carefully figured as regards area, 
weight per foot and other properties, they were adopted as 
standards, not only by the Germans, but most foreign coun- 
tries in which the metric system was in vogue, and are still 
being used. 

These. Normal Profiles are without doubt the first sections 
designed in which both theory and practice were given due 
consideration in all directions. Not only were they designed 
to meet the demands of the practical detailer of structural 
work, but also had regard to economic production at the mills. 

I dare say, had we had the metric system in the United 
States 20 years ago (as we should have had and I regret to 
say we do not yet have), we would probably be using Normal 
Profiles today. We would not have such a vast selection as 
the Germans, as | consider this a. mistake from the mill stand 
point of economy, but we certainly would have saved our en- 
gineers many nights. of sleepless toil in going over the same 
grounds as our German friends and saved the American roll- 
ing mills many thousands of dollars which were spent in ex 


James Curistige, chief of the mechanical engineering de- 
partment of the American Bridge Co., was born near Ottawa, 
Can., Aug. 28, 1840, of Scotch parents. He received his 
primary education in the schools of his native town and at an 
early age entered a. locomotive plant at Detroit, Mich., as a 
machinist’s helper. He finished his apprenticeship as a ma 
chinist with the firm.of I. P. Morris & Co., of Philadelphia 
In 1872 he became interested the construction and designing 
of bridges and engaged in that business at Phillipsburg, N. J., 
until 1876. He next accepted the position of mechanical engi 
neer with the Pencoyd Iron Works, Pencoyd, Pa., and served 
as chief of the departme: t until the formation of the American 
when he w appointed to the position which he 


Bridge. Co., | 


now holds. Mr. Christi 1 member of t merican Soci 
éty of Mechanical Engineers, the An can § ty of Civil 
Engineers, a fellow of the American Assox for the Ad 
vancement of Science, member of the Engi rs’ ( f Phi 


adelphia, the Franklin Institute and Grand 
public. He was awarded the Norman medal by the An 


> 


Society of Civil Engineers in 1884 
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perimenting and changing rolls until our present system was 
finally adopted. 

[he principles upon which this system of Normal Profiles 
was designed are in reality the foundation of our present 
standards, with but few exceptions, and it may be 
interesting to quote them 


First. All 


tables of rolled shapes pertain 


lithographs and 


to finishing passes, as it is not 
to the interest of the producer 
or the consumer to use rough 
ing passes or to raise the rolls 
on finishing passes. 

Second 
of the Normal Profiles, their 


In fixing the design 


dimensions are to be such as to 
produce satisfactory details for 
shop work, as well as to suit 
rolling mill practice, keeping 


in mind such disposition of the 





metal as to give maximum 


Charles C, Schneider. 


strength. 
In adopting a com- 


prehensive nomenclature for the sections such as to allow 


Chird. 


for any future insertion or addition, without terfering with 


the system. It was decided that the main dimension of the 
section shall fix its number hus 400 millimeter | beam 
is numbered 40; a 240 millimeter channel is numbered 24; a 
160x160 millimeter angle is numbered 16; a 100x150 milli 


meter angle 10/15, etc 
Fourth 
Normal Profiles, their weights, centers of gravity, position of 


For the determination of the sectional areas of 
main axes and their corresponding moments of inertia and 
section moduli; the exact shape was considered inclusive of 
fillets 

Fifth. All weights of rolled shapes to be based upon assum 
ing one cubic meter to weigh 7,800 kilograms corresponding 
to 486.94 pounds per cubic foot for iron and 7,850 kilograms 
corresponding to 490 pounds per cubic foot for steel 

Sixth 
tion due to transverse loads a maximum fiber stress of 1,200 


kilograms per square centimeter has been used c 


In the tables for calculation of strength and deflec 


rresponding 
to practically 17,000 pounds per square inch 

The following exceptions to the above iles were made 
in figuring the Carnegie standard structural rolled shapes: 


No I. Dhe 
| 


beams and channels, I believe is to the detriment of the con 


raising of rolls between finishing passes of 


sumer more than to the mills, as in all raised passes the ad 
ditional weight of the section is placed entirely in the webs 
in place of being distributed into the flanges where it is most 
lhereftore consumers to eet 


effective for transverse loads 


the most for their money should endeavor to use finishing 
passes, and if possible the minimum weight of each section, as 
these generally are more economical for their weight per foot 
than the heavier finishing passes of the same size or depth. To 
show that this fact is pretty well known to consumers | at 
tach a tonnage diagram showing the relative production of dit 
; : 


ferent weights of beams and channels for one year at one ol 


ANOTHER GRADUATE of the Pencoyd Iron,Works of Philadel 
phia, Pa., whose ability and achievements were properly ap 
preciated upon the formation of the American Bridge Co. 1s 
Charles Conrad Schneider, vice-president of the company with 
charge of the engineering department. He was born in Apol 
da, Duchy of Saxe-Weimar, Germany, April 24, 1843, and 
received his education in the schools of his native city and in 
the Royal School of Technology, at Chemnitz, Germany. Af 
ter leaving school he served an apprenticeship tn a machine 
shop to gain a practical knowledge of the working ot tron 
and later began the study of civil and mechanical engineering 
In 1868 he came to the United States and tor thre« years was 
employed as a draughtsman in the Rogers Locomotive Works 
Paterson, N. J. Leaving this plant he accepted the position ot 
assistant engineer of the Michigan Bridge & Construction Co 
at Detroit, Mich. In 1873 he was placed in charge of the 
engineering department of the Erie railroad with ofhces in 
New York City, which position he held for two years. Th 
following two vears he was engaged as designer for the Dela- 
ware Bridge Co., and from 1877 to 1886 he practiced his pro 
fession as consulting engineer at New York. In 1886 he ac 
cepted the position of chief engineer of bridge construction 
f the Pencoyd Iron Works, Philadelphia, which position he 
held until the formation of the American Bridge Co 
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the structural mills, from which we can predict that in the 
near future none but minimum sections or standard I beams 
or channels will be called for, excepting channels used for 
the top chords of bridges in connection with a top plate. 

No. 2 holds good with the Carnegie designs of rolled sec- 
tions. “38 

No. 3. It was found impractical to use the nomenclature as 
‘n the Normal Profile system, and not until after the year 1890 
did we have a satisfactory system. With the introduction of 
steel beams a new nomenclature was devised by Mr. C. L 
Strobel and the writer, which has for its basis the designa- 
tion of the shape by its first letter as B for I beams, C for 
channels, A for angles, etc., and affixing a number to each of 
these sections then existing. This has become the standard 
nomenclature and has given practical satisfaction. 

No. 4 In determining the properties of rolled shapes 
the fillets were not considered in the calculations, as the work 
involved in figuring the properties with their exact fillets was 
exceedingly tiresome and the percentage of error in omitting 
them so small as not to make an essential difference. 

No. 5s. All weights for shapes rolled of iron were based on 
480 pounds per cubic foot, while those for steel are based on 
480.6 pounds per cubic foot. 

No. 6. In the table for calculation of strength and deflec 
tions for transverse loads a maximum fiber stress of 12,000 
pounds per square inch was allowed for iron and 16,000 
pounds per square inch for steel. While this has particular 
reference to the Carnegie structural shapes it will be ad 
mitted the Carnegie Steel Co., formerly Carnegie Bros. & Co 
and Carnegie, Phipps & Co., are directly responsible for th« 
present adopted standards The Carnegi shapes were «¢ 
signed by Charles L. Strobel, based upon the above fundament 

— 
al principles and subsequently modified by Mr. Charles M 
Schwab and the writer to suit modern rolling mill practice 
As the new steel I and channel sections were about 25 
per cent lighter than those of equal carrying capacity rolled 
in iron they were quickly recognized by both engineers and 
architects and so widely specified that all the structural mill 
prepared to roll them, thus following in the wake of that 
great leader of the American steel industry, who set the pace in 
the rolling of shapes as well as in most other branches of 
the manufacture of iron and steel 

[The shapes adopted by other mills were close designs of the 
Carnegie steel sections but differed slightly in some minor 
details, such as the slope of flanges, diameter of fillets, mini 
mum weights, etc., and it was not until the so-called gentle 
men’s agreements (the forerunner of the present great United 
States Steel Corporation) became better established that uni 
form dimensions and weights were adopted by all mills of the 
beam pool. This was accomplished through a committee com 
posed of representatives of each mill who after several meet 
ings accepted the present standard I and channel sections 

Through a similar evolution we could trace the progress of 
designs for rails up to the present American Society of Civil 
Engineers’ section, known throughout the world as the Amer 
ican standard. In this connection I note that the A. S. C. E 
are considering slight changes in the standard rail section by 
increasing the thickness of the flange, and I take the liberty 
to suggest that this seems a wise move as the present flange 
thickness at their extreme edge is too thin to admit of 
positive rolling, causing unnecessary tonnage of seconds. 

_A simple and practical method of accomplishing a satis 
factory change would be to reduce the width of flanges instead 
of increasing their thickness and add the loss of weight to the 
head of the rail, thus bringing the center of gravity almost at 
the center of the rail which would tend to increase slightly 
the transverse carrying capacity. The ratio between the flange 
width and height is now as 1 to 1 for American standards 
I am quite sure it would be satisfactory to the mills and still 
give sufficient width of base for good railroad practice if this 


ratio were made g-1oths, noting that this ratio was 
adopted by the International Railroad Congress held in Paris 
in 1889 and produces a rail giving entire satisfaction. The ad 
vantages of the standardization of rolled structural shapes, in 
fact, standardization of manufactured products in general 
are not only recognized by the manufacturers but must soonet 
or later be apparent to consumers, as the good results that 
have followed from it have brought us the profound admira 
tion of the industrial world. 

Note——For historic data Merten’s “Eisen” and Johnson, 
Bryan & Turneaure’s “Treatis« on Bridge Construction” have 
been reterred to. 
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MAYWOOD GAS AND GASOLINE ENGINES. 


The demand for engines in plants in which all power is elec 
trically distributed by means of motors, direct connected to 
machine tools, fans, blowers, pumps, ice machines, grinding 
machines, elevators, air compressors, wood working and other 
machinery requiring steady power, and for furnishing current 
for both are and incandescent lights, all on the same circuit, 
with rapidly fluctuating id, ranging from the maximum 
capacity to almost no load, requires engines which will preserve 
perfect economy in the consumption of fuel, and at the same 
time maintain a steady and uniform speed throughout the en 
tire range of their capacity. To meet the call for such a power 
producer to take the place of the steam engine, with its coal 
and ashes, its boilers and leaking steam pipes, its water serv- 
ice, its pumps and condensers, and its more expensive at 
tendance and maintenance, the Maywood gas and gasoline en- 
gine has been designed. It is a vertical multiple cylinder en 
gine, with the crank shaft, cam shaft, rocker shaft, connecting 
rods and all main bearings and working parts enclosed in an 
oil-tight. base running in an oil bath, lubricating all parts, 


including cylinders and pistons. 


The possibility of hot bearings thus done away with and 
the parts being enclosed are free from dust and require no care 
except to be kept tight and to add oil occasfonally to the 
crank case. The cranks, cams and rocker shafts, igniter cams 
ind rods are all accessible by removing the front doors. The 
main bearings and connecting rods are reached through the 





Fig. }..-Maywood Gas Engine, 50 H. P. 


rear doors The connecting rods and crank shafts are forg 
ings, heavy and substantial The main crank bearings are of 
babbitt and the crank and wrist pin bearings of phosphor 
bronze. The pistons are heavy and have five spring rings 


The tops of the pistons are removable for adjustment of the 
wrist pin bearings without taking. out the pistons. The cylin 


ders are heavy, with water jackets of large size. The valve 
chests, which are water-jacketed, are bolted on the front of 
the cylinders and are so made that when valve seats are worn 
they can be bored out and bushed 

The valves are of the direct-acting poppet type Che ig 


niters are operated by hardened steel cams on the cam shaft 


They are removablk Current for ignition is obtained from 
an Edison-Lalande battery and spark coil, or direct from dy 
namo. It is usual to connect them up with both battery and 
dynamo by means of a double th cl ing the battery 
to start with and then switching to the dynamo as soon as in 
yperation. Thi ave the battery nd furnishes a ready 
means of knowing whether the v el ire working properly 
by the brcaking of the circuit on the thr r four incandes 
cent lamps through which tl 

In planning for governing t! r engine the manufacturcrs 
have departed from the “hit and n principle by which with 
i full ( ire i pow il « } t } ! en 
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until the governor causes it to take another heavy charge. 
The heavy explosions cause great strains and in a single 
cylinder engine thus operated the variation in speed is very 
great. The Maywood being a multiple cylinder engine and 
operated with a throttling governor, takes a charge every rev 
olution on the double cylinder, and a charge every two-thirds 
of.a revolution on the three cylinder engine. The amount of 


fuel admitted to the cylinders and the force of the impulse 
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admitted to the cylinders. The mechanism responds promptly 


to wide fluctuations of load in plants operating arc and in- 
candescent lights, elevators, blowers, air compressors, wood 
working machinery, machine tools, ete. The proportion of 
gas or gasoline to air is regulated by a valve and may be in 
stantly changed to give from one portion of gas to eight of 
air or one portion of gas to twenty of ai1 the quality 


gas being used may require. A dial over 


of the 


which a 











FIG. 2 FRONT ELEVATION 


12% x 1éinch 50 H. P. Maywood Gas Engine. 
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Fig, 4.—-Three 50 H. P. Maywood Gas Engines in Maywood Foundry and Machine Co.’s Plant. 


are proportioned to the requirements of the load. This gives 
uniformity of speed and power The governor is of the fly 
wheel type and acts directly by means of a lever and rod on 
hich both th 
are admitted in proper proportions to form a perfect 
The motion of the lever and rod op 


. , 
alr and gas 


the mixing chamber valve, through w 
lo 
sive mixture 
this mixing valve as the load may require, and thus tl 

amount of explosive mixture necessary to carry the load i 


pointer attached to the lever operating the gas valve moves, 
ndicates the exact proportion. 

(he Maywood engines are so built that either gas or gaso- 
line may be used, and if desired are furnished with both gas 
and gasoline inlet, so that a change can be instantly made 
from one to the other while the engine is running, by shutting 


off one valve and opening the other. 


The manufacturers are the Maywood Foundry and Ma 
Co. of Maywood, III 
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A Summary of Development 


THE IRON TRADE REVIEW XXXiX 


in Open- 


Hearth Steel. 


BY AMBROSE MONELL. 


The manufacture of open-hearth steel at the present day 
can justly be said to represent the keystone of the steel in- 
dustry; yet the history of its development, aside from the ex- 
perimental stage, covers less than 35 years. In 1845 Josiah 
Marshall Heath, the eminent metallurgist, was granted a 
patent, the specification of which described the method of 
melting together malleable iron and pig metal in an open 
hearth furnace for the production of steel castings But 
while the production of steel on an open hearth was dis 
cussed and experimented with for a number of years, never- 
theless the process was not a success until the introduction 
of the Siemens regenerative furnace and its attendant high 
temperatures. 

Dr. Charles William Siemens introduced into Europe the 
Siemens regenerative gas furnace, on which a patent was 
granted Frederick Siemens in 1856 (British patent No. 2861) 
covering the regenerative principle both as applied to solid 
and gaseous fuel. In 18*7 a patent was taken out by Dr. C 
W. Siemens covering the application of regenerators to pud 
dling furnaces (British patent No. 1320) and later in 1861 a 
patent was granted Dr. C. W. and Frederick Siemens for 
the application of regenerators to furnaces with a gas pro 
ducer for iron, glass, pottery, etc. (British patent No. 167.) 

Early Operations in Europe and the United States. 


From 1861 to 1868, the open-hearth advanced but slowly and 
I y 


tention of steel manufacturers most forcibly and it was soon 
installed, on what was then a large scale, by the Steel Com- 
pany of Scotland, the Dowlais Iron Co, the Panteg Steel Co., 
Messrs. Vickers Sons & Co., Ltd., and others, until at the 
end of 1880 there were 126 furnaces erected and 17 in the 
course of erection, 

Che first open-hearth furnace in America was built by 
Cooper, Hewitt & Co., owners of the New Jersey Steel & 
Iron Co.’s works at Trenton, N. J., in 1868 under the super- 
vision of F. J. Slade, but the experiment was not very suc 
cessful. Two years later S. T. Wellman designed and built 
an open-hearth furnace at the Bay State Iron Co.’s plant in 
Boston, Mass., which produced steel on a commercial scale. 
Chis furnace poured through a forehearth directly into the 
molds; and it might be of interest to add that Mr. Wellman 
has recently employed the same idea in the construction of 
50-ton furnaces for the works of the Tennessee Coal, Iron & 
Railroad Co. at Ensley, Ala. 


Features of the First Furnaces. 


The earliest Siemens furnaces were rectangular with verti- 
cal regenerators situated directly under the hearth. The 
roof of the furnace was low and the air and the gas mixed 
it the top of the up-take, no port construction such as exists 
at present being then in use. The charges were extremely 











Fig. }.—Early Open-Hearth Furnace. Capacity 3 Tons. 


Dr. Siemens in his attempts to introduce his process met with 
many practical difficulties. During these years it was ex 
perimented with at various places in England, among whicl 
Tow Law (1862) and Barrow (1863) were the earliest. Fur 


naces were also run for a short time in 1867 by both Messrs 


‘ 


1 


Rowan & Co., Glasgow. and the Bolton Steel Co. 

In France, in conjunction with Messrs. Emil and Pierré 
Martin of the Sireuil Works. who obtained a patent in 1865 
Dr. Siemens produced open-hearth steel of good qualit 
early as 1864, the steel produced being put into gun barrel 
Subsequent to this time the process was known as_ the 
Siemens-Martin in England and the Martin-Siemens on the 
Continent. In the following year Dr. Siemens started to 
erect steel works of his own at Birmingham, Eng., for the 
production of open-hearth steel, the first furnace being of 
one ton capacity. In this plant open-hearth steel rails were 
made in 1868 for the Great Western Railway, and in the 
Same year open-hearth steel manufacture was first taken up 
on a commercial scale, one of the chief reasons for this being 
the success obtained with the process by Mr. Ramsbottom at 
the Crewe Works cf the London & Northwestern Railway 
Co. The formation of the Landore-Siemens Steel Co. it 
1868, together with the satisfactory results obtained 
at the Crewe Works, brought the process to the at- 


mall, from three to six tons being the average charge in 
“ngland and France, while in Sweden the first furnaces built 


vere at Kilefors and Hellefors and charged only 450 to 500 Ibs 
During the early 7o’s in England it was considered good 
work to produce 50 tons of ingots per week with the best 
furnaces then in use, but as this small output per furnace 


irily meant a high cost for fuel and labor, the furnaces 
vere gradually increased in size, until ten years later furnaces 
of 12 to 15 tons capacity were in general service. This line 
f development has been followed until today 30 and 40-ton 
furnaces are the rule and s5o0-ton furnaces are not uncommon. 
Che earliest furnaces were built on the ground level with 
regenerators under the ground and more or less inaccessible, 
the furnace proper being bound together with cast iron plates 
and braced with a system of girders. Dr. Siemens at first 
experienced considerable difficulty in obtaining suitable brick 
for the roof and side walls of the furnace, as the ordinary 
Dinas brick which was at the time considered the most re- 
fractory melted rapidly at the high temperature obtained 
But a brick made of perfectly pure silica with about 2 per 
cent of lime as a binder was found to be satisfactory and 
has been in use from then to the present time, although im 


‘ 


provements in the brick making processes have ) greatly 


1 " 


lengthened the life of this refractory that while in the early 
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days from 50 to 100 heats were made o1 oof, it is not at 


present uncommon to make trom 400 to 500 heat 
Earlier Modifications. 
Numerous changes wete made in the construction of the 


early furnaces as the study and practice of the process 
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Fig. 2..-Batho Type Furnace. Capacity 10 Tons. 


brought out the defects ther. existing, such as too low roofs, 
combustion of the gas and air at the wrong point in the 
furnace, flame development, too. small regenerators (which 


generally led to too close piling of the checker work), gas 


yr 
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urface being exposed, better efficiency from the gas and 
protection at the port ends; all of whicl vere distinct 
advantages, as was clearly indicated by the reduced coal con- 
imption \ forced blast has been occasionally adopted, but 
was not generally thought » be good practice, a powerful 
stack being much more satisfactory 
From 1873, when the Pernot furnace w first introduced 
the works of Petin and Gaudet, v more or les 
modified forms of the Sieme: regenerative furnace were 
built, among which possibly the best known was the Batho 
type, including the furnaces of Riley, Dick, Wailes and Hil 
+] = 


on From 1878 to 1890 the rectangular fur ce nd vertical 
ibandoned. Many 
round and oval furnaces made their appearance, together 


vith the horizontal regenerator of H. W. Las! Both of 


regenerator design was very largely 


these departures were grave mistakes The round furnace 


. 
f Riley was not adapted to ihe proper distribution of the 


ime, as it was impossible, owing to the shape of the furnace. 


properly to fill its sides without burning out the port ends, 


ad it the case f the h rizontal regenerator 1 equalizing 
f the temper: re of the checker work occurs as in that of 
‘ rtical regen r, sinc he hot prod of combustion 
tend to travel through the upper portion of the checker work 
nd the cold incoming air through the lower portio1 Chere 
is only one small ae ntage in the horizontal type of re 
generator, namely a littl ess exCaval n in uses where 
furnaces are | ( 2g 1 le t charging floor 
ittle more accessible when the furnaces are elevated. Before 


1895 these forms of furnaces and regenerators were recog 
ized as faulty and the rectangular furnaces with vertical 
regenerators were universally readopted; the regenerators 


however, being moved out under the charging floor and a 


Fig. 3. Otis Steel Co. Furnace, 15 Tons Capacity, 1887. 


und air port side by side, shape of hearth and depth of bath 
lhe flues, ports and stack were also: too small for proper 
draft and the weight of the roof was taken by the side walls 
For some time more attention was paid to the shape and 
dimensions of the furnace proper and the size of air and gas 
ports, but later the size of the regenerators was given more 
study. The arrangement of ports in which the air is intro- 
duced above the gas was described in a patent taken out by 
Charles William Siemens in 1871 (British patent No. 3077) 
and a modification of this port was later patented and gen 
erally known as the “Hackney” port. 
\n important change was the raising of the furnace roof 


by Frederick Siemens in order to allow free flame develop 
ment and heating by radiation [his idea was correct, but 
for a time the error was made of proceeding to an extreme 
and keeping the flame off the surface of the bath. whereas 
in order to obtair. the best resu the flame should play along 
the surface of the metal Another marked improvement was 


the separation by Hackney 
from the furnace proper. Chang 
in the depth of the bath, relative t 
the lengthening of the. furnace, resulted in e g 


lag pocket introduced at tl ottom of t down-take 
he Batl pe I I | ] 1eT 1dvocates 
ncipally Great B Briefly d ed, it consists 
coml l eget rs, the 
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Pernot and Ponsard Furnaces. 


L rie Pern rurnace W I I 1573 at é 
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furnace was gradually increased until 15 and 20-ton furnaces 
were in operation at the St. Chamond Works in 1879. 

In the early Ro’s the Pernot furnaces were run at the 
Cambria Steel Co. in Johnstown, and also at the works of 
Spang, Chalfant & Co. at Etna, Pa., but were never intro 
duced to any extent in this country. The principal objections 
to the Pernot type were the open joint between hearth and 
side walls, the difficulty of keeping up the ports, cost of main 
tenance, heavy loss of iron and excessive erosion of the 
hearth. Comparatively speaking, very few Pernot furnaces 
have been used, although at first the short time required to 
make a heat seemed a great advantage 

The Ponsard furnace, experimented with in the early 70's, 


was the first of many unsuccessful attempts to combine the 
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Furnaces of this kind still exist and prove very useful in dis- 


posing of certain kinds of scrap 


Campbell and Wellman Tilting Furnaces. 

Che introduction of the tilting furnace was considered to 
have solved many of. the difficulties incidental to the solid 
hearth type. The first furnaces of this class were designed 
by H. H. Campbell and Henry Aiken, two of 15 tons capacity 
being installed at the works of the Pennsylvania Steel Co. at 
Steelton, Pa., in 1890 
own axes and were provided with rocker bars traveling on 


These furnaces revolved about their 


live rollers set between the lateral confining plates of curved 
rails, and when the furnace was rotated, the gas and air 
ports were partly closed. The tilting of the furnace was 
accomplished by means of an hydraulic cylinder in a 


Charging floor levet 
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Fig. 4.—Modern Furnaces (1899-1901) of 50 Tons Capacity. 


siemens and Be emer processes by imtroducing tuveres the 


siemens regenerative turnace : the plan be ng to bl ww out the 
silicon and part of the carbon and the complete the redux 


ty 


on as in ordinary Siemens furnaces All attempts, however 


to introduce blast into the Siemens furnace | ive only ended 
in spoiling two good processes 

From time to time furnaces have been built with movable 
roffs in order that pieces of scrap, which are too large to be 


charged through the di ors, such as old rolls, might 


ght be picked 
up by a crane and charged in at the top of the furnace 
lhese are usually of the Riley type and the round roof is 
elevated either by screws or hydraulic cylinders and then run 


to one sick being connected to rollers on an overhead track 


| 
| | 
| | 
— « ’ vaw 
horizontal position connected by links to the frame of the 
turnace and provided with a cross head. In order that the 
motion of the furnace should be entirely free, a small space 
was left between the furnace and the ports both of which 
were faced with cast iron water cooled ring As more 
turnaces of thi LVI were installed the size was increased 
ind il present there are 10 tiltine furnaces at Steelton. 6 of 
which are of 50-ton capacity 
\nothet desigt rf the tilting tur ec type was tl il | Mr 
S. T. Wellmas lhese were fi introduced at the Stand 
ird Steel Works, Burnham, P where in 1894 one 15-ton 
furnace was installed, while in 180s two 20-ton and fou O 
on furnaces were erected at the S« h Chicag \ KS I 
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the Illinois Steel. ' Unlike the Campbell furnace, which 


rotates on its -ow! s, the Wellman furnace rocked for 
ward. the furnace being carried on two steel castings with 
circular faces, which rolled on horizontal standards. In order 


to tilt. the furnace, two hydraulic cylinders on trunnions were 
employed, situated in an approximately vertical position on 
the tapping si'te of the furnace, the ends of the piston rods 
being connected. with the main frame. Furnaces of this type 
of 50-ton capacity are now in use; those designed for the 
Tennessee Coal, Iron & Railroad Co.’s works at Ensley, Ala., 
(1890) being fitted with a forehearth provided with two 
nozzles and stoppers. The furnace, having been tilted, the 
steel.can be poured directly into the molds without using the 
ladle. With both the above mentioned types of tilting fur- 
naces the movable port, invented by Mr. C. E 
dent of the Tidewater Steel Co., 


The Wellman Charging Machine. 


Stafford, presi- 


has been largely used 


One of the most. important changes that has been made is 
in the method of charging the furnace. When this is done 
entirely by hand or with the aid of light swing cranes to aid 
in charging heavy pieces of scrap, it is not only a very 
laborious: but a. very lengthy operation. Both of these diffi 
culties have been largely overcome by the introduction of the 
Wellman charging machine Che first machine designed by 
Mr. Wellman was installed at the works of the Otis Steel 


Co. at Cleveland,.O., in 1887. The movements of the peel 
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wer flanges of the girders. 


Below the upper flange of 
e which serves as an upper guide for 
weight of 


the for- 
ward set of wheels and the radial motion is obtained about 


each girder is an angel 
the wheels and keeps the carriage in place. The 


the carriage is carried by an axle rigidly fixed 


this as an axis, the motion being accomplished by means of 
1 motor-driven crankshaft, the crank arms of which are con- 
nected to the rear wheels of the machine by means of a 
pair of rods, thus obtaining a vertical motion equal to twice 


he throw of the crank. 
Methods of Casting. 


fhe matter of charging having been touched on, let ys 


furnace. The 
methods of casting the steel in the early open-hearth plants 


turn for a moment to the tapping side of th 
aried greatly, but in most of the plants arranged by C. W 
furnaces were in line with the casting pits 
back of them, or in a double line with the pits between 


served by overhead traveling cranes, driven by 


means of a square shaft, for the handling of the ingots 
molds, ete At Sireuil the steel was poured without the 
ise of a ladle, the ingot molds being placed on trucks run 
ning on l tracl be f re the fur ice and at i lows Tr level 
These trucks could be moved forward so as to bring the 


pouring spout or forehearth. 
which was supplied with a stopper in order that the re 
\ Py a stop] In ier that the stream 


when shifting molds The modification 

















Fig. 5. 


were obtained by means of hydraulic cylinders, and the longi 
tudinal travel of the machine was effected by means of 


steam winch situated at the end of the charging platform 


and the boxes were k« ved to the peel by hand Chis machine 
was not satisfactory, and Mr. Wellman in 1804 designed and 
constructed another at Thurlow, Pa., in which all the move 
ments, except. the. box locking device, were electrical The 
parts of this machine were not properly balanced Phe 
weight. of the loaded box was not counterbalanced by thi 
controlling apparatus, and when the peel with its load w 
fully extended, the main frame of the machine was not suf 
ficiently heavy to form a proper basi he operator’s plat- 
form also was not. directly behind the peel is 
the.case of the later machines, and therefore the Y 
could not see to advantage In the machine designed two 
years later, these defects were remedied. The charging cat 
riage was suspended from a truck running on rails tuated 
on an overhead frame-work. This frame-work was carried 
by four columns erected at the corners of the machine and 
exten“ed in tront f the mait b lv alm st to the furnace 
The weight of the peel and loaded box were counterbal 
inced as:- much as possible by the operator’s platform carry 
ing. the controlling mechanism he latest d rm is re 
turn to the low type of machi: d at 


Thurlow. The charging carriage is 1 
girders which form the main frame of the n 1 


supported by four wheels running on rails fixed to the 














First Wellman Rolling Furnace, Standard Steel Works, 1894, 


of this 1 at Terre Noir consisted in a round casting 
table ‘ rying the m Ids wl ch Ww rot ited n der to 
bring tl Ids under the pouring troug!l At er al 
rang ? dopted by the Landore Siemens Steel ( nd 
thers was to tan ti aot 1 ladle carried trucl 
cl 1 be m 1 above a line f mold t the 
T) ¢ ( the ] wl cl he t ¢ 1 } ‘ cas 
g p being also served | verhead « ( Hydrau 
\t t the plant hich ] he nstalled some 
I lly rranged h | lic casting cranes 
1 betwee d ng furn ce while the newer 
PNT BG AER LOREEN Yc DET AT the 
a ee between two lines of furnaces. which take the ladle 
lirect from the pit to the pouring platform 
\ large number of minor improvements have been made 
in the fittings of the furnace, such as water cooling of doors 


add greatly to the life of these parts 


and also to the comfort of the workman; the substitution of 


ind door frames, which 


hydraulic and pneumatic door lifts for the old counter- 


balanced door, the hydraulic system being generally pre- 


ferred: mushroom water-cooled valves in the place of the old 


yutterfly valves, etc. 
Acid and Basic Bottoms. 
Dr. Siemens, recognizing the value of a basic slag, during 


s first experiments attempted to use a basic bottom. Va 
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1 wer ie “ rhicl sere shri . Wi » 
rious materials were trie 1, among which were shrunk lime 
magnesia and bauxite, the last having been suggested by M 


Le Chatelier. 


owing to the he 
Iv adopted For this purpose ground gan 


genet y 


None of these, however, were satisfactory 


vy repairs required, and therefore acid bot 


toms were 
ister mixed with 

in itself carried 3 « 
suitable, and practically no change has been made in the 
the acid hearth up to the present time It 


more argillacious sand. or a sand which 


1 4 per cent of alumina, was found most 


composition ol 
was some time after the introduction of the open-hearth 
process before any appreciable tonnage was made on a basic 
hearth 
phorizing on a basic hearth was that written by M. D’Elafond 


The first authoritative article relative to dephos 


in connection with the operation of the Creusot Furnaces 
and published in the Annales des Mines 1882 (Vol. 2, Page 
266). But the basic process was not introduced into Eng 
land on a commercial scale prior to 1885, although for a 


number of years before a few basic furnaces had been op 
erated on the Continent 

The first basic steel made in the United States was pr 
duced un‘er the direction of Mr. S. T. Wellman at the 
works of the Otis Steel Co., Cleveland, Ohio One fur 
nace with a Spater magnesite bottom was started Jan. 16 
1886, and operated until April 6 of the same year, making 
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Fig. 6.— First Wellman Rolling Furnace. 


% 
f7 NO 
: hanno 
fo e——- 
el ; 
} 
™, 
———— — “x — es +] : 
—_ Ss _ 
~sres - 
i} v ( I Vv \ 
! nN I ( 
rer ( ¢ ( Ii 
Keri I ( Ling 
é e 1 le ( 
ba he Ma! { { “Ff { Vie 
{ t { 
his ¢ \ 
user (; 


3 é (; ( 
Oo! T ) 

nor ] g on d lite 
Wi I 1 I ( r 

ms bei g ven \ ai l ( side i DY 
layer of magni ( ne bri Magnesite | ms 
though comparative ( d wing t eir e) 
pense, have bi ne n ind more id at preset 
especial] \ ( I ms ( t magnesite ep 
being made vy dolomite id free ly the b 


made against the silica brick side walls without any inter 


mediate layer of neutral brick. These magnesite bottom 


while expensive, are very satisfactory In the earlier prac 


Spi gel 





Furnace Charges and Manipulation of Metal. 
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to obtain a low carl product. This was an impractical op 
ration, for in case the heat was more or less oxidized, the 
result, in. absence of manganese, was a red short and prac 
tically worthless steel. 

Sir’ Henry Bessemer noticed that the metallic manganese 
produced by Heath was an important adjunct in cheapen 
ing the production of steel and was led to believe that by 
the introduction of a small amount of ferro-manganese, suffi 
cient manganese could be supplied for the necessary reduc 
tion of the oxide of iron in the heat and very much lower 
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manganese containing 50 to 60 per cent manganese was soon 
placed on the market 

lhe operation, however, was still carried on in the Siemens 
furnace and was therefore very expensive. It was not until 
ferro-manganese was produced in coke furnaces furnished 
with the Cowper or Whitwell stoves, that the price materially 
decreased ; and the experiment made at Terre Noire in 1875 
with a blast furnace, which had been producing 40 or 50 tone 
per day of Bessemer pig, was the first step in the right direc 


tion. 

































































Fig. 7a.—Modern Wellman Rolling Furnace. 


carbon steel produced. Mr. Bessemer then took the mat 
ter up with Mr. Henderson at the St. Rollox Chemical 
Works at Glasgow, who finally succeeded in producing fer 


ro-manganese (containing 25 per cent Mn.) in an open 
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This furnace had a blast temperature of 1100° Fahr. and a 
pressure of 5'4 inches from three tuyeres, and produced from 
10 10 12 tons of ferro manganese (60 per cent manganese) per 


day. From this time the percentage of manganese was grad 
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Fig. 7b.—Modern Wellman Rolling Furnace. 


hearth furnace with a bottom composed of carbon bricks; this 
product being commercially introduced in 1866-1867.* It 
was not generally adopted, however, partly because its value 
was not realized by many steel producers and partly because 
of its high price the natural result was that its manufac 
ture was soon abandoned in England, but shortly after it 
was taken up by the lerre Noire Works in France and there 


made a success, this being largely due to the efforts of the 


engineer in charge, Mr. Walton, wl appreciating the value 
of ferro-manganese, bought both the patents of Henderson 
and Prieger. ‘The product was then improved that ferro 
* During the same years that Mr. Henderson was operating his process 


at Glasgow, German periodicals mentioned the process of Dr. Oscar 
Prieger of Bonn, who was manufacturing at Cologne 75 per cent ferro 
manganese in crucibles. 
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! 
hag ange nee pn J 
ually increased until a product containing from 80 to 82 per 
cent manganese could be regularly produced, at what was 


then a moderate price. The production of ferro-manganese 
at a reasonable price was the most important step in the de 
velopment of the open-hearth process next to the introduction 
of the regenerative principle, as it enabled the manufacture 
to produce dead soft steel and enter the field previously occu 
pied by wrought iron 

The recarbonization of the steel, when being tapped from 
the furnace, by the addition of coke or anthracite coal was 
another important improvement in the process of manufac- 
ture. As early as 1871 Sir Henry Bessemer described a 
method of carbonizing pig metal and steel, by subjecting such 
metal in closed vessels to the action of incandescent carbon 
U. S. Patent 117,507). In 1889 Darby obtained a patent for 
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re-carbonizing by pouring the molten metal through a mass direct process has been successful from a commercial stand 
of carbonaceous material (U. S. Patent 406,430), and in 1890 point 
Springorum introduced a method of adding 





Spannagel and eect Peg aoe Use of Direct Metal—Pig and Ore Processes. / 
free carbon to the metal, which consisted in causing a regu - | 
lated stream o! pulverized coke to flow from a hopper and mix In the ordinary open-hearth practice both the pig and scrap 
with the stream of molten metal (U. S. Patent 430,199) are charged cold, and it is a curious and interesting fact that 
With the above methods, however, the amount of carbon in until within the last few vears no decided effort has been made 
troduced mto the steek was very uncertain In 1890 Taylor to charge the pig metal in a molten condition direct from the 
Allderdice of Pittsburg conceived the idea of putting the cok« blast furnace, although the use of molten metal was suggested 
in paper bags. each containing a definite amount, and intro very early in the history of the process, as witnessed by the | 
ducing these into the stream of molten metal (U. S. Patent fact that the Landore-Siemens Works w designed in 1872 
491,035) lhe result was very satisfactory, as the percentage with the evident purpose of using direct metal The use .of ) 
' ef carbon in the steel was then well under control, the steel molten. metal was also suggested by Mr. Jules Petin, in 1874 
absorbing practically 50 per cent of the carbon contained in ind from time to time its use was attempted by other manu 
the coke or anthracite coal facturers, but no practical results followed In June, 1897, the 
The fuel in general use is ordinary producer gas, but in Carnegie Steel. ( tarted to operate twelve 40-ton furnaces 
the Pittsburg district the furnaces are run with natural gas, using 50 per cent molten pig and 5o per cent scrap, the results 
in which case both the regenerators are connected to the ait being so satisfactory that the practice was continued: and at | 
valve fhe natural gas contains, on an average, about 93 pet present a number of works in both Europe and America ar 
Exhaust I 
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Fig. 8.—-First Wellman Charging Machine, Hydraulic. ? 
cent of CH, and the calorific power is from 7% to 8 times harging molten pig 1 Witl ecade various combina 
that of producer g naces have also been operated with n pig nd re pi ; have : ntroduced. their ob t 
oil fuel or water gas. and the first turnaces erected in Sweden ect being t ibtain one or m ; - 9 ° 
used wood fuel in the producers; but this was very extrava ; Shorten the time of we 
gant, as the weight of the fuel consumed wa ibout 2 to , 
, > 2na lL) sper with the ‘ . s ; 
3 times the we ght of steel produced . 
From the time the « pen-hearth process was introduced prac rd Allow the use of impure pig 
tically all the steel was made from charges containing pig stl Ob r ste Irom the ore 
and Scrap, together with more or less ore. depending on the Among these processes tl ! wing may be mentioned 
percentage of pig metal nsed Chis practice, largely owing to \t Witkowit where the pig obtainable contains too littl 
the difference in time rquired to make a heat, was found to phosphorus for use in the basic Bessemer and too much to be 
be more economical than the pig and ore process of Siemens ised in the acid Bessemer. the operation as follows Pig 
and was threfors generally adopted. At the present day a containing about one per cent silicon is run from the blast fur 
charge usually contains from 40 to 6O per cent of scrap nace into a ladle and transferred ¢ n acid Bessemer « 
Many attempts have been made to produce iron and steel verter, where the pig is desiliconized. The met 
direct from th ore, among which the Siemens and Adams taining some manganese and « or 
Blair processes wer probably the most widely known, but no poured into the ladle and 
‘ 
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furnace, where it is dephosphorized and decarbonized. The 
above process has been in operation since 1890. 
[he combination process introduced by Mr. Arthur Rich- 


ards. at Bolckow Vaughn & Co.’s and operated for a short 
time early in 1899 consisted in charging low phosphorus pig 
in an acid lined converter, blowing out the silicon and man- 
ganese and reducing the carbon to about .50. Two blows 
were then run into a 25-ton acid furnace, slag being placed on 
the bottom where the metal strikes, in order to prevent cut- 
ting. The heat: was then worked down to .10 carbon in about 


two hours. 
Bertrand-Thiel, Talbot and Monell Processes. 
The Bertrand-Thiel process was put in operation at the 


Kladno Works (Bohemia) of the Prager Eisenindustrie Ge 
sellschaft in 1894; and according to Mr. Joseph Hartshorn* 
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out scrap, the pig in some cases being charged cold into the 
primary furnace and in others charged in a molten condition 
direct from the blast furnace. 

he Talbot continuous process has been in operation since 
September, 1899, at the Pencoyd Steel Works. The novel 
feature of the process consists in retaining a portion of the 
finished steel in the furnace. It is described by Mr. Talbot? 
as follows: 

“The furnace in use is a basic-lined tilting-furnace of 75 
tons capacity. The pig iron to be converted has an approx. 


imate composition of- 


Carbon Silicon. Sulphur. Phosphoru Manganese 


3.76 1.00 0.06 0.90 0.40 


1 


Owing to the absence of blast furnaces, this pig iron has to 


be melted in cupolas. The furnace should be charged on Syn- 
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Fig. 9.—Wellman High Type Electric Charging Machine. 


of Philadelphia “consists essentially in dividing the charge 
between two furnaces, tapping the metal from the upper into 
the lower one, and removing the slag from the metal during 
its progress from one furnace to another: Both furnaces are 
at work on the basic system, although this is not an essential 
feature of the process. Pig iron high in silicon and phos- 
phorus is charged into the upper furnace with a small por- 


4 : —t? 








day evening with about so per cent of scrap, and this first 
(or filling) is worked down to steel in the usual way. When 
the bath is good finished steel, about one-third of it is poured 
off into a ladle and cast into ingots. No slag is run off with 
the steel. After tapping off this one-third of the charge, oxide 
of iron in a fairly fine state of division is added to the slag, 
and as soon as this is melted about 20 tons of molten cupola 
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Fig. 10.—Wellman Low Type Electric Charging Machine. 


tion of the scrap, if desired, and also a certain quantity of ore 
and limestone. The remainder of the scrap is charged into 
the lower furnace, together with pig iron and a small quan 
tity of limestone. A little ore is also added, if necessary. 
The upper furnace is first charged, and the metal is melted and 
made hot. This takes about three hours. By the end of this 
time the metal is hot and fluid, the silicon is all in the slag, 
and the carbon and phosphorus are to a considerable extent 
eliminated. It is then ready for tapping. The lower furnace 
is charged about two hours later than the upper one. By the 
time the metal in the upper furnace is ready for tapping, the 
metal in the lower one is also a fluid. 

“The primary furnace is then tapped, the slag being care- 
fully skimmed off the metal as it passes down the trough 
and prevented from entering the secondary furnace. As soon 
as the two metals mix together a very lively reaction ensues, 
which quiets down in about a quarter of an. hour. The phos- 
phorus is then below 0.03 per cent in the bath. The heat is 
finished by addition of ferro-manganese or spiegeleisen, and 
is ready to be tapped if no further provement in quality is 
desired. Fifteen minutes longer in the fur e brings the 
phosphorus below 0.02 per cent.” Since 1806 experiments 
have been made running these furnaces on pig d ore with 


Transactions American Institute of Mining Engineers, Sept 


metal are run in to replace the steel tapped out. And immedi- 


itely a very active reaction takes place, during the continuance 
of which the gas is cut off from the furnace Che reaction has 
ll the characteristics of the Bessemer blow during the elim 

t f carbe large volume of CO being given off, which 
immediately ignites and burns with an intense flame, the heat 


1s produced partly raising the temperature of the bath and 
\ being absorbed by the regenerator After the metal 
ias boiled vigorously for some ten or fifteen minutes, the 
slag, which is now almost deprived of iron oxide, is partly 
poured off, and the bath worked down into finished steel by 
the help of fresh additions of iron ore and lime. When the 
bath is ready one-third (or about 20 tons) of steel is cast, 
fresh slag additions are made, and another 20 tons of molten 
cupola metal run in as before. These operations are continued 
during the whole of the week, the furnace being completely 
emptied only on Saturday.” 

The Monell pig and ore process* was introduced at the 
Homestead Works of the Carnegie Steel Co. in February, 
1900. It enables the manufacturer to dispense with steel scrap 


and to produce steel from pig and ore as rapidly and econ- 


omically, and with as great an output per furnace as with 


t Journal of Iron and Steel Institute, Vol. 1, 1% 


Iron Trade Review, May 31, 1900 
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/ charges conta g 50 per cent scrap [he process consists 1 veight of open-hearth ingots produced in this country in 1879 
-harging it c open-hearth furnace limestone and a re mi ed to &2.200 but br rooo this hed increased t 
Ulle Ss 5 . ¢ 
| atively large < mtity of ore, heating these, and then charg! g §.402,552 tons In S7Oo Great 6b n produc | approxi 
atively larg ; 
molten pig ! en from a mixer or direct trom the blast lately 175,00 pe earth gots aga t 3,156,050 
furnace | mperature of the resulting mixture must b sj in 1900 
low enoug! rapid oxidation of phosphorus. The slag lhe writer tl S T. Wellman for the illustrations 
formed rises s drawn off at a cinder notch, taking wi mpanying 
U . . 


it practically ill the phosphorus and silicon. Within an hou } 
it atl 

’ 1 , : 
after chargi go the molten pig tre bath 1S Iree trom phosph : 


licon and manganese, and the bulk of the slag contain ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. 


- 
! 
1 hil | ; . ot | 
ng these impurities is removed, while the carbon in the bath 
« till high he bath is then in the best possible condition Portras rage 
o be acted on by the flame and remaining ore which has not That oO g tr centet “tsbure and 
et bec eacuces lhe steel may ppt whe the carb mmediats ‘ ty | eC ‘ ind lucati 
has reached the desired pon Either mill scale or tap cinders orgamizatior pt ntative ; varied industries, the Engi | 
may be substituted for the ore, and the proportion of oxid neers Sock We rn Pennsylvania was formed im 1879 : 
may be varied act rding to the percentage f carbon desired and 11 pe ‘ e yeal ater under the laws ol Pennsy] } 
in the finished product m1 Wit ew to admitting to membership the varied en 
[he process may be operated in any ordinary basic furnace gineering t vork in developing these industries a 
yy simply « ng a cinder notch in the back wall, which e orga! formed—one that permits the enroll 
means that the number of furnaces in plat running on pig ent i ‘ and m ng engincers, geologists 
ind ore may be changed at a moment's notic« ; the cinder 8 ‘ x nd superintedddaia .of sillecnta. aallle 
notch in no way interferes with the working of an ordinary col? aecaraes ee 4 other “persons quand’ tr aaah: 
pig and scrap heat ind mie | itural, with the iron in 
. ) l n ty of th 
Increase in Open-Hearth Tonnage. ey Mem 
ip, ( ruil Va . ( id Ve 
Prior to the introduction of the basic hearth, the tonnage of een’ draw engi aa ated . ie’ anenh ties \ 
| open-hearth steel was comparatively small, the acid fur al a of niin 4 cated ae te 
not being generally adopted, as their cost of production w pies pt -_ ed me neal 
col siderably alk ve tl at of the Bessemer col erte! Lhe | is Lim - mat , t: si slenee mame —_ vainah lee 


bottom, however, enabled the manufacture employ cheape em rship rolls at variou times are Andrew Carnegic 


grades of pig iron, which were too high in phosphorus for the Charl M. Schwab, James Hemph George H. Clapp, Sam f 
acid Bessemer and too low for the basic Bessemer process el Diescher, |. W. Frank. Frank Hoffstot, A. E. Hunt. B. F 
This reduced t price of « pen hearth steel very nearly to that Jor es, | B. Laughlin, M. K. Moorehead, George G McMut 

try, F. B. Nimick, Samuel Rea, George Reiter, W. C. Reiter, 


A. L. Schultz, IT. S. Scott, 





Jos! i Rhodes iT hn Rickets« n, 
os G. H. Singer, W. H. Singer, James P. Witherow and William 
| I etcalt. 
pe : - ——# ome cio — 1879, James H. Harlow, at that time assistant United | 


ack me | States Engineer at Pittsburg, realizing the necessity of some } 


aes : ; , 
ben ne tir ind of an engineering organization, called a meeting of all 


! hi uit e engineer t the Pittsburg district to take steps for the 
: B= as x formation of a society Lhe conference was held at the office 
Amt y of Alexander Dempster, engineer of the city of Pittsburg, on 
a ol Dec. 15, 187 Forty persons were present, William Metcalf 
‘i wsS == =! ss was chosen chair1 . and James H. Harlow, secretary. A 
= Lana = = ss ne committee was pointed t iraw up a constitution and by 
| 





Fig. 11.—-Plan of Wellman Low Type Electric Charging Machine. O a chart vas granted the 
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library is very valuable and numbers several thousand vol- 
umes. The headquarters have been changed many times. 
During the year 1880 the meetings were held in the rooms of 
the Pittsburg Chamber ot Commerce and those of the Western 
[ron Association. During the next three years the mecting 
place was the gallery of the Pittsburg Public Library and the 
following year in the rooms of the Iron and Steel Association 
The rooms were re-engaged for the next three years and in 
1888, 1889 and 1890 the headquarters were located in the 
Penn building. The following two years rooms were secured 
in the Arcade of Science and in 1893 and 1894 the Thaw 
Mansion served as headquarters. During the next two years 
meetings were held in the Carnegie Library, Allegheny, Pa., 
and in 1896 headquarters were established at the present lo- 
cation. The next removal will probably be to the association’s 
own home, as a fund with this end in view has been started 
and already amounts to several thousand dollars 

Below we give a chronological list of the officers of the 


society from the date ot organization to the present time: 


Year. President. Secretary. lreasurer 

1880-1 Wm. Metcalf. J. H. Harlow m. Kent 
1881-2 Wm. Metcalf J. H. Harlow Frost 
1882-3 A. Gottlieb J. H. Harlow Frost 
1883-4 A. Gottlieb, J. H. Harlow Frost 
1884-5 Wm. Miller J. H. Harlow Frost 
188-6 Geo. H. Brown. W. F. Zimmerman. Frost 
:886 E. B. Taylor S. M. Wickersham Frost 


Frost 


7 
1887-8 Alex. Dempster. S. M. Wickersham 
| rost 


1888-9 Alex. Dempster. S. M. Wickersham 


1880-00 A. Brashear S. M. Wickersham Frost 
1890-1 W. L Scaife S. M. Wickersham ) 

1891-2 T. P. Roberts J. H. Harlow Frost 
1892-3 A. E. Hunt R. N. Clark rost 
1893-4 M. J. Becker R. N. Clark rost 
1804-5 Chas. Davis Daniel Carhart rost 


1896-7, W. G. Wilkins. Daniel Carhart 
1897-8 Emil Swensson. R. A. Fessenden 
1808-9 G. S. Davison R. A. Fessenden 
1899-00 H. J. Lewis. R. A. Fessenden 
R.A 
( 


1895-0 T. H. Johnson. Daniel Carhart 


1goo-1 W. A. Bole. Fessenden 
1go1-2 H. W. Fisher. W. Ridinget 


4 


The chemical section has had the following officers 


Year Chairman. Secretary 
1892-3 J. W. Langley J. O. Handy 
1893-4. J. H. Eastwick Fred Crabtree 
i8og-5 W. E. Koch \. T. Eastwick 
1805-6 J. M. Camp \. D. Wilkins 
1896-7 J. M. Camp \. G. McKenna 
1897-8 W. E. Garrigues \. G. McKenna 
i8o8-g J. O. Handy \. G. McKenna 
; ( \. G. McKenna 
\ ty M« Kenna 
\ 


1igoo-1 J. O. Handy 


IQOL-2 A. G. McKenna Gross 

The membership of the society has grown greatly since its 
organization and today the enrollment is about 450. —The mem 
bership of the chemical section is considerably over 100 

Love Brothers, Aurora, Ill, founders and machinists, ars 


erecting new buildings of larger dimensions and more mod 


ern equipment 


The Shelby Steel Tube Co 


Che Illinois Stove Co., St. Joseph, Mich., has beet 


1 


porated in I] mos with a capital stock ot So S00 
R M Eddy Foundry Co... O90 Indiana t Chi ig s con 


templating an addition to its plant, SOX100 teet 


The Chicago Boiler Cleaner Co., with offices at Chicago, 
Pittsburg and St. Louis, has sold its good will and business 
to the Liberty Mfg. Co., with ofhces same as heretofore 

An error was made in a recent reference in these columns 
to the Bellefontaine Bridge & Iron Co., of Bellefontaine, O. 
"he company was incorporated on May 12, 1890, or about 11% 
years ago, instead of 1 years ago as stated. Recently the 
company installed an electric light plant and it is now run- 
ning night and day with a large force Its principal oper- 
ations are in highway bridges, but all forms of structural 


work in wrought iron and steel are done. 
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THE LATE JAMES HEMPHILL. 

rhe great plant of Mackintosh, Hemphill & Co., of Pitts 
burg, stands as monument to the untiring energy and effort of 
James Hemphill, who died at his home in Pittsburg, on Aug 
7, 1900.. As a builder of heavy duty engines for rolling mill 
and blast furnace work his reputation was. world-wide, while 
rolling mill machinery turned out at this plant is installed 
in all the largest steel plants in this cowitry and England 

Mr. Hemphill was born in Mechanicsburg, Cumberland 
County, Pa., July 22, 1827, and lived there until 1846, when 
his parents removed to Tarentum, Pa As a boy he drove 
a cart, and at an early age was apprenticed to a blacksmith 
In 1850 he went to Pittsburg and secured employment with 
Joseph French, then engineer of the Pittsburg water works 
When Mr. French was appointed superintendent, Mr. Hemp 
hill succeeded him as engineet About 1857 he invested a 
litthke money in a machine shop, located in the abandoned 
steel works of McKelvey & Blair, standing on a site after 
wards occupied by Hussey, Wells & Co. In 1850 he withdrey 
from the partnership and joined with W. S.. Mackintosh and 








James Hemphill. 


H. FF. Has elf Pike eet 
From tl e. bye 1 vy of Mackintosh 
H ll & v 

As an engineer Mr, Hemp! vas ted tor the massive 
: dity ! wort iH wedded to the idea 

a g mill engine should with the least possibl 

breakdow1 ind that the economy of fuel w 

secondary Che reversing blooming mill which M1 Hemp 
forced to the front, until today it is a fixture in all steel 
plants, is one of the greatest of th chievements in his c: 
reer lhe first mill of this kind which he built was installed 
n the plant of the Bessemer Steel Works, the plant from 
which the great Hor tead Works of the Carnegie Steel Co 
it Homest« P i risel Reversing mills of this kind 
had been made _ befor t all proved failures until Mz: 
Hemphill with hi uurage and effort put his shoulder to 
the wheel ind turned | lure nto Succt > (one ol the nrst 
eversing n country was put into the plan 
tf the Fre« m Ir & Steel Lewis Pa 1} proved a 
failure and was not operated any length of time lo Mr 
Hemphill was taken the design of the first Garrett rod mill 
He predicted its uccess and built the tand tor the first 


installation In 1893 Mr. Hemphill retired. his place in the 
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THE IRON T 
What the Engineer Has Done for 
the Foundry. 


BY. DR. R. MOLDEN KI 


Of all the. branches of the great iron industry the engineerg 


has been made least. welcome in the foundry. Wherever we 


look we find monuments of his 
. ‘ 
genius, but here, in what may 


be truly. called an _ essentiall, 


important part of the world’s 


resources for manufacturing, 


the skill of the engmeer 1s not 


as yet fully exploited. How 


ever, the work that has been 


done, even if indirectly, is be- 
ing appreciated more and mors 
daily, and the day is not far 
foundries ot 


distant when new 





any importance will necessarily 


be built and operated by techni 
Richard Moldenke. sl 


cally trained men 


Contrast the typical foundry of a generation ago with one ot 


today and great strides will be seen. Where competition 1s 
not the keen incentive to progress we ‘will still find tumble 
down buildings and crude appliances. But even those foun 


dries of today which boast of their. independence of trained 


talent have owners.who are careful to select only the best 


types of machinery and the most economical furnaces possible, 
all of which have been practically developed by the mechanical 


or metallurgical engineer 


It will be found that the prejudice against the technical 
man which was still to be seen a decade ago in the very 
pursuits which have established our country’s industrial su 


premacy—this prejudice will give way even in the foundry ere 


long, and the latter will then reach its fullest development and 


importance as a factor in this age of iron 


It is an interesting task to follow the engineering develop 


ment of the foundry lo start with the buildings which house 


the various departments of the business, we find that two 


causes have assisted in their improvement Che demands of 


the fire risk and the fact that many foundries are adjunct to 


other ‘institutions. which could value engineering talent lhe 


buildings of stone and brick, with 


Where the 


find buildings 


result is a. fine array of 


slate roofs on iron trusses requirements of the 


business warrant it we all iron and provided 


with runways for the traveling crane Che structural engi 


neer then has given the foundryman a workshop of maximum 
usefulness at as low a first cost as is consistent with the serv 


ice requirements 


Dr. MOLDENKE is one of the few men-who have found a fas 
cination in- studying the Most of 
the emphasis has been. put’ on steel in the chemical and metal 
lurgical research of the past two decades. Dr. Moldenke has 
brought the same scientfic method to the study of cast iron 
from the standpoint of the chemist, metallurgist and 
engineer. He was born in Watertown, Wis., in 
ceived his early school training in New York 
from the Columbia School of Mines in 1885, 
of engineer of mines, and two years later 
a doctor of philosophy from the same institution. His next 
few years were devoted to gaining experience in the field, the 
U. S. Coast and Geodetic Survey, and sanitary and electrical 
engineering claiming most of this time \ call to the chair 
ot mechanical and electrical engineering at the Michigan Col 
lege of Mines was accepted in 1889. A year later Dr. Mol 
denke returned to active he foundry industry he 
ten years following wert McConway & Torley 
Co., of Pittsburg, malleable work, and in. 1899 Dr: Moldenke 
with others, organized the Pennsylvania Malleable Co., of 
Pittsburg, McKees Rocks one 
sive plants: in the country Phe 


peculiarities of cast iron 


testing 
1864, and re 
He graduated 
with the 


cle yree 


recelve d the degree 





work in the 


spent with the 


which has at of the most exten 
death of his father-in-law 
compelled the giving ip ot t he 


superintendency ot this con 
cern, and D1 


Maldenke removed: to New York to look after 


the financial interests of the estat He is now in the direc 
tory of several large manufacturing and mining companies. 
Che greater part of his time cle t to toundry work, par 
ticularly to the secretaryship of \met Foundrymen’s 
Association, to which he was re-« ted on | re-elected 
in 1901. Dr. Moldenke gives in the journal of ition 


the result of much research and 
ture of two continents 
on standards for 


a dig 


His work on the A. F. A 


testing Cast iron was conspicur VY able 
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In the matter of elevators, the old runway f 


and coke barrows, as well as the several stag 


for the upward movement of the charge by n 


, , 
the hydraulic, electric, or steam elevator be ed 
the kind of power best available in the shop. He: 
ak , , 
Mi be noted that the engineer has developed f 


“xe transmitting the power stored in coal, oil and 


: 
sy direct explosion or through the agency of steam or 


air These methods are now so perfect in thei 


ease of application that it is not difficult to ck 


system best adapted to the locality and the 


many generations before the world will re 


tent it is indebted to the 

serve our natural resources today as we never 
Chis question of power transmission 

the foundry. One who has seen long lines 


possibly set off at various angles with noisy bevel 
sionally bowed out dangerously by the accide: 
roof support, will know how to admire the elect 


day we have many foundries in which the patter 


yes, even the tan, is run by electricity Lhe le 
em li nits east I ippiicatiol l eTeca i 


brings us to the cranes \\ thet 


Hhis 
whether in metal yard foune proper 
means of applying power in a most universal n 
moving of pig iron, tlasks, cor dles f f 
finished castings, at will I he ind of crane 
ally depends upon the class of work turned QO 
ever, hardly imagine a better equipped f 
two electric traveling cranes on the 


two hoists Lhen also a num 


he r of movable post cranes ol 
the jib type fitted witl 
hoists 

Here also musi be remem 
bered the numerous systems for 


carrving iron, either overhead 


or along the 





slowly giving way to modern fairly high speed lift 


men who have « led 
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the pig iron 
uch served 
labor, are 


W hether 


epends upon 


gain it will 
iethods ot 

either by 
compre Ssed 


economy or 


ci¢ upon the 


i occa 
| 
Hitting of a 
mote l¢ 
p, ele ' 
SVS 
ad te 
I t oO 
zg 
‘ oOWw i 
: the 


d tur 

can, how 

i ( wit! 
' 

‘ wit] 


[he first named are now made 
so flexible that they leave littl 
to be desire 1 and are i fair 
substitute fer the traveling 
crane when the superstructure 
prevents its use. The air hoist W. J. Keep. 
ilso plays an important part 
when an over] a tt ys peat 
tul t melted iror \ ! ( 1 

WW M J KEE ot D ‘ 
stoc d from lol Keep P | . 
chusetts 1 1060 He was ed cated t ) | 
( lege i Schenec d N \ v 
degree of « engines Before going { f 
himself t ra engineer 
macl t attheG ‘ n We Clk t Qg 
i I ( we t ‘ ri x I 
of Buffak nd tw é $ ( im up 
stove manutact ng p t | ‘ \\ ‘ & ( roy 
N. Y acting mm city x7 vag 
the : ne ( I 1 \ | ( 
yea! Ite rel \ v lt $ ( 
the steam engine the s i ‘ . Or 
t¢ mie | t ¢ _t ce ISS4 ‘ re 
tendent or tine Mi val sti e ({ ) t t ) 

Mr. Keep is a fellow of the American A ; 
Advancement of Sciences member f the Ay ( 
of M ng ngine . Ame Sox i | 
gineers. and wa ‘ f ‘ 
ciety on dard t nd methods of 9 Hi 
s alse member of the | d Ste tute, the |] 
tional Association for Te g Mate (Ame 
me Association, Franklin Inst president 


of the Detroit Engineering Society He 

ber of the Rensselaer S ciety ft Engineer nad 
delphia Foundrymen’s Association. He is the 
large number of scientific pape most of whi 
in the transactions of the above societi 


Mr. Keep has written a_ bool Cast I1 


(John Wiley & Son 


weeks Chis will give the results of his re re} 
ments with this material Mr. Keep tl manuf 
line of testing apparatus, which is now in use it 
re f foundries in this country and in Europe 


rgve num 


Li ® 
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uit cores, finished mx 


the remotest 


be made to g bv regular schedule in a 
Phe work of the mechanical engineers 
other directior for fans. blowers, tt 


grinding machinery may now be bought « 


tern and high efficiency Indeed, to elim 
would straightway | 


the foundry today 
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ylds and castings cat 


well planned 


may be seen in still 


mmbling barrels, 


tf most excellent pat 


nate machinery from 


ring us back to the 


' 
days of Tubal Cain 
Phe metallurgical engineer 
has not hee idl either is a 
stately irray ol furnaces na 
cupol s give prootl Il he ope 
' , ' 
ieart furnace, with itS gas fit 
ing, is being constantly im 
proved in its adaptability to v 
| 
nous branche 1 the ro. ind 
steel industry ind we ma‘ ti)] 
St oe | the da whet the Tou drv 
will 1 ve vce pted it vherever 
excellence 1 pre d 1 the 
prime desideratum he tet 
dency | spc il I 1 \ | 
ae , 
practi ns of unitormily ‘ \ I ge \\ 
nduce f | ‘ { ‘ dvantage ot ‘ ‘ ‘ t the 
pen neat ! ‘ ‘ n will also con wit better if 
will not nm ¢ ) ‘ | \ ad uv nfl ences a ] ng a 1 | ‘ 
fir wee \ Is¢ iW 

Of the 1. little we said. ‘The double row ot ere 
whet prop cle ore nad ed s @ i ethcient lhe 
‘ se of Mm v | ( perl process nad its che pore . 
such that ‘ ( ed tor making the t the 
world's « g for e deteriorating influence f the bla and 
direct vith the fuel vered up by the great factor of 
sarety ep le m the ce onoof every day »bbing Wort 

Perhap hie ! 1) rt mprovement 1 the toundry 

~ > the I , whol lustt 
prop na \\ it the Ls ol ce Whol ius y 
= the trod 1 t e molding 1 line Wi re merely 
et v ie meg vy «il 1 cl | 1 i il mi wl cl 1 
hine 1 ding ll p n mport t part the foundry 

j | | 

It S Tot Ct \ ce the development t 1 il fea 
a al foundry- busines ons aah on o now? 

t tl ip n ng machine. that niv the 1 at 
lift it ine ‘ ( tings St | ? t 1 | CAC 
Pnheun mii wanted pattern-lifting device 
\ the us ts et f machine molding 

, 
Sse ever ‘ 

\ttentior , dt v to tl ; lencies of the foun 
alenws teeamteni We are familiar with he id ground gained 
by the p ; ence manipulating mix res Further p Pe 
ress i directiot still mou wanted as well as an ‘ 

Vy vf ad ‘ Ss muecli . \Ir West I the cre 
ition of re of the \Americat foundry ot found 
pera 1 ind toundry processes He has beet indetatigable 
is an gator ind ough Starting wit! the advantages 
f 2 s advanced himself by wn eff 

ap ence in his chosen work. He was born 
n Manchester, Eng 1831, and in that year his parents 
moved 1 Ne \\ \ ’ \ cignt ‘ I ( ad two 
vears late he was ‘ york ’ , f iry H exp ence } & 
charge of imp it oper ms involving engine y mill 
machiner no \fte n extended ex the East 
Mr Wi rte t \ t he Cslolhe Ir ( Cleve 
land. } o ge of w : teamboat cv let nd he ’ 
machine er he w en if Wm. 1] & ( I 
dry at \ ng ‘ .. } eturned to Cleveland t ‘ re 
manager + 7) \ ‘ | \\ " nar ANE, Wie <t na 
a Pal CT ‘ ] go | | { ( t SST iT IAO2 
it was burned dow e rebuilt plant was ited at Sharps 
ville. Pa nd the 7 .) West Foundry Co. w ganized to 
in ke ‘ ] y | ern tour + ¢ ' 
70 1 OK 1 : ‘ Nir, We \ ire well ky , 
and hav: circul y are Moalder’s. Text 
Book \ , ! Practice 1 “Metallurgy of ( 

, . , 

iron \ \ ' ‘ ned \ | extensive re 
\ ‘ | be ted numerous paper 
rn} | ; 
embodying e Tesi i re to the toundrymet 


done mix ‘ p formity ' 
work on pig iron and cast iron, and was 
mittee on standardizing the testing of « 
has been oO al able to the fe ndrv w 
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Some Examples of the Evolution in Ma- 
chine Tool Practice. 





By ROBERT I. CLEGG. 


It needs no study of the files of technical journals, interest 
ing as such an investigation would be, to learn something of 
the lines upon which the machine shop industry has de 
veloped. There are shops and shops. Some have seen a 
steady growth in progressive methods and management while 
others have maintained less power to assimilate and utilize 
the improvements brought forward from time to time by in 
ventors. For this reason it is not absolutely essential that 
the history of any single progressive machine shop be studied 
in order to trace the steps in the evolution [hese are in 
dicated clearly enough by the less’ progressive and enterpris 
ing establishments to be found in the vicinity. Each of these 
marks a stage in the development of the new order of things 

One of the most striking differences between the old and 
the modern method of procedure is the intense concentration 
of purpose. The oldtime shop could make everything and 
manufacture nothing The latter-day shop manager limits 
his field of effort to the production of a single line of machines 
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Hand Tool for Heavy Cups. 





Fig. 1.—Lathe Work. 


and has as few sizes as possible he varied accomplish 
ments of the old shop that at the pleasure of anyone wer: 
focused upon the tinkering of an- engine or the grinding of 
a skate, the making of a pump or a loom, have not been dis 
carded entirely, but are now brought to bear with all obtain 
able force and persistency. in the production of the one thing 
It may be a drill press or a lathe, or merely a part of some 
machine; but in the means ta produce it with a minimum ex 
penditure of time and physical effort all the experience and 
ingenuity of the past has been applied 
Two Factors in Modern Machine Production, 


It will be seen from this that there are two tendencies in 
modern machine production that. frequently fail to receive 
popular consideration. There is less need of sheer brute 
force: the carving of material into shape is no longer a matter 
of brawn, first and foremost, but largely one of brains. The 
operator is now the director of a machine in which is com 
bined. in enduring form the muscular capacity of many ma 
chinists. The cutting of dies for stamping irregular shapes 
is often pointed out as an instance of laborious hand work 
and it is likely that it will remain so pending the introduction 
of a die metal that will be more easily pressed into the de 
sired form ithe bulk of the cutting, however. is now readily 
performed by the milling machine with a rapidity and eas 


that have hastened the introduction of press work and cheap 


ened the cost of hardware generally The second tendency 
has been to an increase of skill here is a popular belief 
that the introduction of labor-saving machinery has lessened 
the opportunities for skilled labor: that there is now les 
chance for the artist and the craftsm \ machine will 
turn out thousands of duplicates of the artic] t either 


these could produce singly in the same time w 
of pains. No one but a politician would advocat: 


ing of trap rock by hand for the public roads. A single m 


chine would perform this task in a manner that would put a 
crowd of street laborers far behind in the race; and the same 
condition confronts whoever fairly considers the machine in 
any other field of human enterprise 

The modern lathe with its gear feeds and i 
attachments is much more labor-saving than the old chain 


ts micrometer 
operated tool with its wooden frame and con Few ma 
chinists of the present day have handled a tool of the latter 
sort and fewer still would care to repeat their experience 


The uneven chain would stretch and kink in a manner that 
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Fig. 2. - Lathe Work. The Use of the Compound Rest. 


would put the workman on the rack of a wearying anxiety 
[he cutting of threads was a hand process that survives to 
this day Im many Sections abroad the Stan k roughed down 


with a shoulder tool and the thread started with a diamond 


point held in the same primitive style \ chasing tool was 
then employed to bring the thread to the common standard 
of the shop. Good work was done with these rude appliances 
but it was slow and uncertain lhe shoulder or heel tool 

iiustrated in Fig. 1 \ is the stock, in section, on the lath 
centers B is the cast iron rest, sometimes shod with 

harder material on the surface at ( I) is the cutting tool 
forged out of square steel and having a point to rest against 
the surface at C Che wooden handle has a square groove to 


fit the tool shank and the latter is | 
through an evye-bolt | the latter being secured by 
washer at G 

he tool 


shoulder, one hand grasped the other handle at H and a 


was operated by placing the handle E 


firm grip was maintained on some convenient part of the 
machine, usually the round portion of the rest below B 
Now with feet braced firmly and planted some distan 


the point of the tool was applied to the work and an attempt 


made to pare off a slice of the material lhe rotating piece 


iD 


C 
Fig. 3.—Tailstock Convenience. 


in the lathe would be uneven, of course 
present opportunities in this directi the im 


| than the outside and 


unlike our 
terior of the piece would vw less even 


hard and soft places with an occasional layer of grit in the 


wrought iron would test the sand of the machinist The lev 
ols 


erage of the work was apt to drag the tool into the material 


unless complete command was retained over the action irre 
pective of the varying strains 
here was little or no provision for cutting tapers. For 
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such a purposé the cross-feed was moved mm or out at a cet iddition The machinist is none the less skillful because the 
tain rate dependent upon the hand of the operator keepine means of attaining the end in view are easier to handle and 
pace with the rotation of the work and the travel of the car acquire He is not so liable to an error of judgment and | 
riage along the bed of the lathe \ mark on the circumfet there is_a comfortmg certitude about the operation that re 
ence of the work was a guide as it repeatedly came in sight moves directly and indirectly many of the obstacles that oth 
for the hand of the workman to match the rotations of the erwise would cause him to hesitate and stumble about his | 
cross-feed screw Che rotating work had often an additional task 
check in a tune, more or less melodious, whistled by the ma Skill by No Means Dispensed With. 
chinist in time to the action of the machine Sometimes the Muel f ‘this ability.to further the progress of the work } 
taper, particularly if it was _ internal operation ne depends upon the means at hand for its highest fulfillment 
roughed out with hand tools and finished with a side tool in and the greater the aptitude of the individual the greater the | 
the same manner results and under the pressure of competitive effort, the best 

The Modern Contrast. f 


man obtaining the greater salary, there is a demand for an 


Contrast this rude method with present-day methods and increase in the efficiency of the machinist that acts as a . 
equipment The wooden beams have given place to the premium for the higher skill displayed. It is a mistaken 
| 
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Fig, 4.—Original Universal Milling Machine, built by Brown & Sharpe Mfg. Co. in 1862. 


strongly ribbed cast iron bed and positive actior n every notion that machinist simply and solely feeds metal into a 
way he tool is now rigidly held without tension on th machine and that it drops out as finished studs, screws, eté 
operator so tar as constant muscular effort 1s concerned the with no attention from the attendant here are men doing 
lathe screw is conveniently attached to the carriage at will wor f a type analogous to thi nd they are receiving 
and 1S easily ( pied with al facility in the chores ot vat tions wages In proportior to the s} ill demat ded m this class ot 
upon the pitch The substitution of one gear for another labor lhe reason their: recompens« mall largely in the 
isually t grimy pre cedure, bids fair to become one of tl fact tf t they nm turn require superintendence il re taxed 
cleanest operation about the lathe Lhe cl nw veal ol lot | ( st \utor 1K machinery reauires constant uper! 
many lathe Ss Ar now arranged im Sects aroun | ( reulatr ( or ¢ Show rder 1 t t may Sust ? t iutomatt« ‘ iractet 
or on a shaft, so that the setting of a lever complet: the nd in oper vell as construction there i necessit' 
operation of changing the pitch ratio of the lead screw 1 for skilled labor. Skilled labor is after all but the ability to 
the matt spindle rhe micrometet idiustments pert ‘ wet « f the 1 ill that they ipabl of di ing and 
close approximation it setting the tool to cut t e all i tl I vell designed and finely finished machine 
first measurements have been taken he prec ! roughed tool as it was in the time whet crew was carved out of the 
down, measured and t..e amount to be removed t ones . d wit! emplate hammet nd cold chisel and a few 
determined nd ti machine may ‘ ‘ ! \ ( bile 

exact position tor the removal of surp - he a | i 1 ew 1 ( de 1 re t a tasi 
method wi; i matter ft guesswortl ed | | ving ‘ i eces Be we the 1" y of 
experienc: but essentially an experiment it nd trv lathes have been made without con nd rest no re 
affair: the new wav boils down the long training of the w for ignoring t evident advat , ’ 1, 


certain process into a matter of easy mental subtraction or example, the thread f¢ 
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: 
) igt the lathe. TI 
at r angles to the axis of the centers of the lath } : 
in at rg ua angi - ; ~ J : ' " . that, while there are tw teeth opposite CAC makes a com 
cutting edges are at work on the two sides of the V and are ' . 
: ‘ foe plete turn before it clutches as necessary 1 crew cutting 
j about the same height here is then little opportunity to , : g. 
; Ordinarily a clutch with two teeth opposite will clutch at 
get a keen cut because the tool lacks rake Vhe practice d . 1 , , . 
every half revolution In this lathe, however, the nut can be 
machinist will raise the tool slightly to improve the cut, but t 
= a : Irown mm or out at pleasure nm culting any rcw \t the 
his efforts in this direction are manifestly limited. If, how —_ , ; 
. ack of the carriage is a device to withdraw r advance the 


ever, he has a lathe with a compound rest he can grind the ; , , , 
thread-cutting tool at the right moment, so that the operator 


tool to cut on one edge only and feed the tool im at the i | - { 4] _ , 7 
' ME: ? need only set the Oo! to ic new cu ihe cross and for 
necessary angle. This is illustrated at Fig. 2. A shows the 7 : We eanF 1 aaa? “— 
: , ward teeds are so proportioned na when tx re thrown in 
tool fed in at each successive cut parallel with the cross-feed + , 
i: ; e s 1c tool will turn a 60° center 
screw of the carriage in the direction of the arrow The cuts The lat! fe 4] p ty] ‘ 1 ia 
, 1¢ atic IS Of the gap Without OOose pilecs am the 
are made in succession with each lip of the tool; the Vs at nn taal ' shor th , 
end of the ed 18 designed so that there Ss nothing in the way 


¢ ; the re . Compare this with the action illustrate . 4 , , 
E show the result ompare e actio rated of sliding off the tailstock without removal of the bolts sup 


at B. By means. of the compound rest the tool is fed in along porting the binder bracket Phe latter is attached in a man. 
the line of the arrow and but one lip of the tool cuts at a Ba as © 7 . 
; ; ; ! ; , ; ner deserving of genera at: O1 | Ke Many ¢ thet points 
time, the other being ground away to give the tool a free it will not appeal to the ordinary draftsman as it will to the 
machinist who has ende red to counteract such a source of 
occasional annoyance by an expedient of ne sort or an 
othe Chis idea is Outlined in Fig. 3. Here a portion of the 
tailstock is shown at A: the cross piece, or binder clamp is 
indicated at B Lhe two re neld t wether | i bolt acting 
ilong the line CD eng rt the pp g bolt of 
Olts pt to « swinging of the mp B he tail 
‘ nove ng the b changing { ne length of 
vork tft noth ! t tre 
quel ( rrence \t 1 S( ‘ I ) catch 
gait the bed dt mac egist ’ DOS 
ne hinges , P ‘ ‘ enient 
re the mm futur ( d fi 1 Dp iw r meta 
cross the casting ct t1 le is 
oODy ted ‘ en v hase I vard as 
S \ e dotted | t t t ¢ h ead 





Fig. 5.—First Brown & Sharpe Universal Grinding Machine. 


cutting top rake. C is an elevation of the tool seen in plas 
at B 


\ lathe screw is made long enough to cut a thread equa 


f 


the greatest distance between the centers and therefore mo 
lathes have the wear of the lathe nut on a small nortion of 
the screw. This leads to an inequality of the pitch as the 
lead screw wears. Prof. John: E. Sweet long ago pointed 
this out, as well as the importance of having bearing surfaces 
overlap each other so that they would pass at the end of the 
travel and thus avoids any tendency to form a ridge or step 
at any intermediate point This would call-for a nut equal to 
the length of the lead. screw and would be out of the question 
with the ordinary lathe.. Prof. Sweet advises the shortening 
of the lead screw and mounting it upon a supporting arbor t 
permit of adjustment to different lengths of threaded work 
Whether the increase in accuracy would offset the additional 
complication is only to be settled by a careful scrutiny of the 
circumstances surrounding. each individual case and require 
ment 


Early Departures in Lathe Design. 


Many years ago. Prof. John E. Sweet designed a lathe at 
Cornell University The machine was built under the dire 
tion of Prof. C. I. King at the University of Wisconsin and 
is now at the works of the Straight Line Engine Co. at Syra 
cuse, N. Y. It has been thoroughly illustrated in the past 


and it is not now necessary to do more than enumerate som 





of the features that are especially noteworthy as examples of 


unusual design. There is always a strong tendency to follow 

in the common eroove that with certainty leads to workine of the clamp B The footste spindle gripped at bot 

results Even if the path never gets beyond average con ends by the one motior the centers can be made to pom 
ditions safety is preferable to brilliancy as a general rule. t ther when turning tapet 

There are certain tendencies of modern machine design that lhe shde rest 1s entirelv @ led bw the front V. the rear ot 
are so clearly continuations of the. ideas embodied in th the carriage resting o1 flat bearing rface he cross 
above mentioned lathe that a brief reminder of the original slide and the guide are of e | lengt!l he headstock end 
work is quite in order \mong the unusual. features are the of the bed rests o1 closet pedestal and the footstock end on 
internal back gears, which are wheels and pinions, instead of pivoted leg. the pivot being i lit vith the ax of the 
the ordinary idlers, whereby a difference between fast and lathe bed lhis results in a three-point bearimge for the ma 
slow is. nine or. ten to one, and 1 movement of one lever chine and avoids anv twisting strain beine brought upon the 
makes. the change, the gearing being ntained within the bed by means of ar neven 1 Phe O11 pe tool 
headstock The headstock swine 1 | r turning post Ww ttached to t lathe t pel t the de for the 
tapers and is graduated to read either degree lie idm n of the tool. instead of the usual slot. and the base 
to the foot. The reverse for screw cutting 1s in the ead tthe 1 er or nad fit bored recess clamp 


stock and the jaw clutch teeth are so ingeniously arranged ng ring on the cross slide Che tool post may thus be easilv 
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saiaed, lowered or rotated to suit the requirements of the s replaced in the modern machine by the hand wheel, and 
mente the two shafts are separated at their outer ends so that the 

The change gears are all fixed in the headstock and permit two hand wheels will not interfere and may be constantly in 
&4 different threads or feeds to be cut without changing the position Improvements in the manner of connecting the 
wheels A rod passing through the center of a shatt operates feeds by means of a moveable plug or latch, instead ot the 
q sliding key as it Is drawn in or out lhe teature of varying shifting of a belt along a pair of stepped cones, as has been 
the feed ratios without changing the gears from one shaft the case with the lathe, is a feature more frequently found 
to another 1s being sought by inventors and several highly Che hole cut through the base and the two lower bearings 


J | 4 
one & LAM3Q, 
MACHINE CO 
SPRINGFIELD. VT 


V.S.A 





Fig. 7.—Modern Type of Turret Machine. 


interesting solutions to the problem have been introduced and tor the elevating screw have merged in a single bearing pro 


applied to lathes in recent years ecting upward from the bed, and in a number of cases the 


—" — . addi m of ; oulble or differe tial scre has ‘ ibled t} . 
The Original Brown Milling Machine. yhoo GP re tie * 


me length of travel to be performed by the knee without 


The original universal milling machine designed by J. R n extension of the screw through the floor lhe overhang 
Brown, of J. R. Brown & Sharpe, built in 1862 and patented inv arm serving as an outer bearing to the main spindle, and 
in 1865, is shown herewith, and as compared with the moder the use of back gears, are essential in the heavy duty now 





machine demonstrate that while ther have been @1 t m . tor ' hit for oht worl particularly tool room pu 
provements in construction. the fundamental pr , t} d 1 ne W exceedingly useful and tts rapid 
continued on the lines embodied in p et 1 bhi dontior indoubtedly opened the wa for he ubsequent 
later improvement have beet rather long ‘ ne ! P Net { 1 oe 1 ‘ \ machine h » 
Strengthening the older machine to re t cc ! \ é vhere . iv r er lp 
Strains introduced in present dav g p é ‘ esignet d the cl rt ! 
Some Convenience | ve or ¢ rs beet ppli | 1} sing) enient rT gement ; ‘ n neg ' ronnie 
cranked handle for the cross shde and the el vating screw work 
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The milling machine leads naturally to the cut 


ters These ing processes has been retarded to some e 
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x by the analogy 


were in the first place formed with numerous teeth on the drawn between its purpose and that of the fil well as the 
supposition that the greater the teeth im action the mor fear that the deformation of the metal by the heat generated 
material could be removed in the same time Che cutters had in grinding, added to the fragile character of the abrasive 
the teeth relieved sufficiently to cut, but ordinarily no at wheel, would render accurate work a ted uncertain 
tempt. was made to preserve the form of the teeth as they task In reference to the first objection it mav ] pointed out 
were sharpened and the proximity of the adjoining cutting that realizing the difficulty of attaining good work with the 
edges was a bar to the use of any but a thin wheel between file has always meant that the amount to be 1 ved by that 
the teeth. Sharpening a milling cutter often meant annealing tool should be as small as possibk The lathe tools accord 
the whole thing and filing up the teeth to the original size ingly have been ground and set with that idea in mind and 
and cutting condition, This obstacle to the economical us¢ the feeds arranged to correspond So closely was this custom 
of the milling machine was duly recognized by Messrs followed in the preparation of surfaces to be ground that i 
Brown & Sharpe and in 1864 the now well known form of piece would be turned down to within three one-thousandths 
milling cutter that can be sharpened without changing. th: 003) of an inch of the size to which it was intended to by 
outline was patented his was first made and introduced ground and the anxiety consequent upon leaving a smooth 
on the cutters for the teeth of gear wheels surface for the grinding machine and at the same time main 


Evolution of Grinding Machines. 


progress of the work 


taining these narrow limits was a great impediment to the 


Grinding is now performed with an 


The universal grinding machine was designed by J. R abundance of water and free cutting wheels adapted to the 
Brown, of Brown & Sharpe, and patented in February, 1877 character and shape of the material. The trouble incident to 
We illustrate the old machirie as manufactured by that com rapid removal of metal is minimized by heavier machines 
pany. . This had the familiar devices for taper and dead center and abrasive wheels capable of higher duty Lately Mr 
work An additional movable table, capable of adjustment by Norton, of the Norton Emery Co., has carried th nvestiga 
a tangent screw, and graduated arc, permitted straight of tion of the subject of heavy grinding far ahead of the position 
taper grinding with the centers of the machine always in line, previously held and by the aid of rugged machine tools sp. 
the feed works and the slides of the machine being covered lly adapted to carry out his conclusions | obtained re 
and fully protected from grit and dust Che tool had a family m thle results 


likeness to more modern tools in its general lines and later 


developments have been in the direction of heavier construc 


The Introduction of the Turret. 


tion and greater range he introduction of grind The turret machine is an outgrowth of the lathe, being 











The Late Joseph R. Brown, John E, Sweet. 








JoserH R. Brown, in conjunction with his father David designer and draftsman for Swe Rarnes & ¢ 7, 
srown, laid the foundation of the Brown & Sharpe Mig. Co tion he left in 1867 to exhibit e P om ll 
in Providence, R. I., more than half a century ago. In 1833 a the first type-setting machines. On ret ° e Exo 
co-partnership was formed between the father and son. In sition he took charge of the shops of gr ence one 
1841 David Brown retired and the business was then con From 1871 to 1873 he was engaged Se aE ee a dae 
ducted by J..R. Brown. until 1853, when Lucian Sharpe becam« vicinity of Syracuse. and from 1872 to 1870 ray 
his partner and the firm of J. R. Brown & Sharpe was formed nell University The Straight Line Es gine ( was org nized 
It was incorporated in 1868 as the Brown & Sharpe Mfg. Co in 1880, and since that date he has hee presid aa sae 
Joseph R. Brown was born in Warren, R. I., Jan. 26, 1810. H« Fer He was one he founders and an « al 1, coal 
attended the district school, and out of school hours and dut the American Society of Mechanical Engineer ane ‘ 
ing his vacations he assisted his father in the labors of the World’s Fair. and now presidet f e Ene B 1, 
shop. He began in the spring of 1827 seriously to learn the Association of the United States. Elsewhere +] ae Ox 
trade. A year later, however, he returned home to assist his have devoted some space the chines and shop whic 
father in constructing several tower clocks, these labors keep his name identified. d these exhibit the imor f | 
ing him employed until he attained his majority in 1831. He vide technical knowledg: H ves Pirin henad 
then started a small shop of his own for the manufacture of range and the charact f vor] a eninintheiunal 
machinists’ small tools together with the building of lathes among mechanics here broad 

[wo years afterwards he again joined his father and formed 
the co-partnership. In 1850 he built a graduating machine 
and the firm commenced the manufacture of scales and rules \ ES ive of New England and was 
Among the inventions of Mr. J. R. Brown were the universal rn in Exeter. N. H He received hie edu trainine 
milling machine, a screw machine, the universal grinding n the district school and 2 enter: jain nist “ 
chine, and the formed milling cutter, all of which are n trad In 1870 comp vith | : a ; M1 
general use. Mr. Brown died at the Isle of Shoals, N. H Worcester R. Warner, he entered the « f the Pratt & 
July 23 1886, Whitney (¢ o., at Hartford, ( nt d wi I ge f their 

. gear department invented and perfected the epicycloidal 

Joun E. Sweet was born in Pompey. N. Y., Oct. 21. 1832 veal Mr. Swasey subsequently invented ew process {os 
He attended a ‘common school from the age of 7 to 15 and it generating and cutting the teet} S omer on . exhibited 
1850 he was apprenticed to learning the carpenter and joiner’s at the World’s Fair an automatic eear cuit: = an 
trade, and subsequently spent about tw rs in an architect’ hodying the principles of the i sation In 1880 he resigned 
office, paying his own board and expenses for the privilege of his position with the Pratt & Whitnev ( ad with Mr Was 
being there. He later spent some ten years it nt oce ner established the Warner & Swasev Co. in Cleveland. Mr. 
pations of architect and builder. From 1862 to 1864 ent Swasey’s ability as a mechanical engineer combined with Mr 
in England and Europe as draftsman and desig: In tl Warner’s taste for astronomical pursuits led the firm to take 
latter year he returned to Syracuse to assume the position of hold of the manufacture of the mathematical instruments 
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natural and special adaptation of what may fitly be termed a 
Either of 


machine tool essentially a 
macnine 1s 


universal these is 
compromise becaust the special more limited 
in its working range; on the other hand the “universal” type 


generally lacks efficiency The bringing of tools already set 


ite angle at.d distance was a vast saving in time 


to the requisil« 
over the machine tool demanding separate adjustment prior 
cutting operation Thus the repetition of a series of 


he continued throughout the manufacture of 


to every 
operations may 
ny article desired in quantities and this is, of course, a 


direct need where the product must not only be produced 


economically but is also to interchange with other pieces of 


the same kind The objection to the turret machine has been 


the cost of the tools applicable to the requirements of the 


work. The gradual adoption of cast iron as a foundation for 


many of these and the greater availability of a number of th 
uppliances has removed the force of this objection to a con 


siderable extent The machines have steadily grown in sizé 


from their early usefulness in the manufacture 


and capacity 


of sewing machine parts to the recent construction that 


large cone pulleys, or 2x24-inch spindles 


handles 


Two notable screw machines are here illustrated. One is 


the first automatic turret machine (the turret turning auto 
slide ) or screw 


matically with the backward motion of the 


milling machine, as it was then termed, that the writer was 


heen able to locate, the other machine is the familiar flat turret 
lathe of more recent construction The older machine was 
made by Robbins & Lawrence (now the Jones & Lamson Ma 


Vt.). at Windsor, Vt. 


and was prob 


chine Lo., Springfield 





ably designed by Mr. Fred W. Howe, an able designer con 
James Hartness. 
wilized in astronomy Che Lick telescope in California, the 


neridian circle and equatorial instruments at the Naval Ob 
servatory at Washington and the Yerkes tele scope at Lake 
Geneva, W re specimens of the skill 
t the astronomet Mr. Swasey is a past president of 

b of ( leveland, a charter member of the 
American Society of Mechanical Engineers and has had 
itle of Chevalier of the Legion of Honor conferred by the 


placed at the service 


Civil Engineers’ Club 


Jone 5 & 


been mentioned in 


CHE worK of Mr. James Hartne president of the 


Lamson Machine Tool Ci has already 


connec n with the turret machine and the following facts 
briefly outline his career He was born in 1861 and com 
menced wi ( he Younglove, Massey Co.’s shop i 
Lleve ( ea ‘ resent pl nt t the W:; ry & Sw vy Lo 
He wa tterw employed various Cle d shops 
cluding the | Steel Ser Works 1 the Lake Erie Ni 
& Bolt Wi : In 188 went East to ( qe ta sit 
shop Winsted, Conn nd remained there about three and a 
half years. He then entered the employ of the Union Hard 
ware Lo | ngt Cor ind w vit] nis firm three 

da I r ve more \fter a tew changes he oined 
force vit] | & Las ( n the spring of 18909 and 

.s Since thet CCT n cl ire iccessively is superintender 
ind pre le 

{ S bort Philadelphia in 18 was 
educat ec | d Boh \cademy, We 
Chest: lle rece ed ‘ leg engine 
ng 1 Steve | ‘ ecl dw ipp é 
prot eering p SS give 
the degre ¢ 4 f ecience by the U1 ersity f Pp 


Sellers is a past president oft the Ameri 


Sylvania in 1899. Mr 
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nected with the company 


n its early history 


lvil 


This machine 


until recently has been running in the plant of the Cushman 


Chuck Co.. at 
to the invention of 


ston 


irom some time in the 


Hartford, 
this 


Conn 
mac hine 
} . ~wtiand th 
who was connected wit! 


fiftie 


snitt 


Second only in importance 
work of Mr. R. D 
he firm in various capacities 
the vear 1888 


was the 


The develop 


ment ot the machine during tl per 1 was the work of Mr 
Stone His first step wa place the automatic mechanism 
tor rotating tl turret um e turret head tree trom ex 
posure chip Following improvement was the applica 
on of ' n larget rr} vhich called for a power 
teed to the turret slide and clutch bach veat to the he dstock 
It is probable that with the exception of the important work 
1 Mr. Parkhurst, of the Pratt & Whitney Co., in designing 
le Parkhurst wire feed, Mr. Stone was the leading designer 


# these important 


Mr. James Hartnes 


Co. mn TRS88. and in 


Iperinte ndent 


riginal machine h 
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details 


‘his is illustrated and the 
! tell ts wr ry 
leng pon the differenc: 
f jul how _— 
| < compared i 
er Jones & Lan 

ggest other fe res of n 
the 4 
mn 
inical 


Hat 
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improvements patented by 


se by the Jones & Lamson 


rie took charge of the shop 
ge a tew change in the 
f t et machine tool. 


hetween the two ma- 


g ecessary to dilate at 
lesigi ‘robably the matter 
ty system in the older ma 
ced ipply provided in the 
the anvil design, et« will 

t development in this and 
chine has been developed 
which have presented a num 
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ber of cutters in simultaneous work on two or more pieces 
at the same time. A number of rods could be cut up into 
studs, for example, and a different operation performed on 
the end. of each of the several rods at the same instant. A 
rod would be turned down by.the one tool and then moved 
in front of the next tool for threading, the two operations 
going on at the one time on two rods.. Some of these auto- 
matic machines evidence a truly remarkable degree of in- 
genuity and are deserving of a detailed mention far beyond 
the limits of the present article. 


Perfecting of Shop Measurements. 

The open side planer, the radial. and multiple drill, the 
gear cutter and planer, the increase in capacity of portable 
tools by. the introduction of electricity and compressed air 
are but a few among the many agencies that have brought the 
modern machine shop to its present efficiency. The gradual 
adoption of standard reference gauges has been a necessary 
preliminary to the development of interchangeable parts and 
practice, and among these useful instruments for compara 


tive purposes is the micrometer caliper. It has reduced the 
problem of shop measurements to a degree of facile cet 
tainty that previously rested upon a very uneven basis, and 
by this means has aided in the maintenance of. a uniform 
workmanship. unattainable in any. other way. -Lathes and 
other tools are now built with micrometer adjustments 
whereby: the machinist may readily transfer the amount de 
termined by thé caliper to the tool and remove the surplus 
stock without any previous. guesswork. 

The advent of the blue print has had a strong influence; 
how great.an effect is not easily measured. Perhaps the 
extent of its every-day use may suggest the character of. the 
limitations imposed by its absence. By the ready and inex 
pensive duplication of the details worked out in the draft- 
ing department it has rendered void the old fear of the de- 
struction of the original drawing if it was sent into the shop 
or of misunderstanding if reliance was placed upon oral 
directions. The: blue print holds its own for general con 
venience and cheapness, despite the production of other pa- 
pers. Less reliance is now placed upon the uncertain -rays 
of the sun, and in many shops the exposure is made by the 
aid of an electric light. The camera is also an efficient ally 
in this department of design and_ reproduction. 

The chalk age of the machine shop has ceased in these 
establishments that make an effort to stand upon a manufac 
turing basis. It may still be found elsewhere in the produc- 
tion of rough. sketches upon a too convenient bench or floor, 
or as a means of laying out a number of holes in a shaft or 
casting. The template, even if it consist of a strip of sheet 
metal with perforations corresponding to the location of the 
desired holes and a center punch, serves a useful purpose 
where the work is of a character permitting of no further 
elaboration. In the preparation of metal templates of sheet 
steel to serve as guides in the making of irregular cutters 
and similar work a high degree of handicraft has been lav- 
ished upon these aids to the workman. The jig has taken 
the place of these older expedients for manufacturing opera 
tions; it has enabled a workman-to do as good work as the 
skilled machinist who made the jig and at a fraction of the 
time the work could otherwise be done. A jig not only sizes 
the drills passed through the openings in the bushings, but 
means are provided for the holding of the piece securely in 
position during the operation. This is of course in addition 
to the more obvious uses of the jig for drilling holes accu- 
rately in place. 

Card Systems, Tool Room, Etc. 

Among the many adjuncts to the furtherance of business 
must be mentioned two that are usually considered in refer- 
ence to the office. These are the card system in its possibil 
ities for exhibiting the cost, location and condition of every 
item of expense, and the methods in vogue for the encour 
agement of a lively co-operation between the employer and 
the employe. The time and cost accounting systems of repre- 


sentative shops have already had some attention in The Tron 
Trade. Review and the subject one 1 hie tmost mpor 
tance. . The extension of the card system t r the wv 
done in repairs upon the tools used for manuf 

poses and the indexing and changes of patterns in ol 


vious continuation of their present purpose. On the back 
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of these cards could be sketched rough outlines of the piece 
to show more clearly the alterations and thus preserve an 
intelligible record of its history The color of the card would 
serve as an index to the material. The same thing is advyis 
able in keeping track of the special tools that from time to 
time are made or purchased and speedily forgotten by the 
majority of those who may have had an opportunity to see 
them. The small tool that is infrequently used has every fa- 
cility to be missing at a time when it ts greatly needed, and 
the time spent on the search is just so much taken from the 
legitimate employment of the workman. The tool room will 
find this method or some variation of it a cure for the ach 
ing demand that will arise for something of the sort 

The modern tool room is in itself an effort along these 


lines—a clearing house for the exchange and care of th 
shop means of manufacturing, and the brass check currency 
will have further utility with the addition of the card sys 


tem. The tool room itself has been a potent factor in. the 
systematic management of shops. It started out in all prob 
ability with the assignment of some workman to the ¢are 
of the tools that had hitherto moved uneasily about the shop 
from one workman to another, seldom in good repair and 
often lost to sight lhe preservation ol! the tools and their 
maintenance in the most favorable condition for the produc 


tion of a maximum quantity and quality of work led by an 


easy transition to the general growth and introduction of 
the system until the tool room has reached the point where 
its influence dominates the entire plant The sets of tools 


for some particular purposes are now in many instances 
checked out in a lot sufficient for the task the machinist has 
before him and there is no need of gathering the tools to 
other de 


gether piecemeal. This plan has been extended t 
partments, and in the erecting room and in the preliminary 
assembling of parts, the elements are assorted by what may 
be conveniently termed unskilled labor, and there is no time 
lost by the more expensive employe in the performance of 
duties demanding less ability than it is within his power to 
give. 


Shop Conditions Keep Pace With Improved Tools. 


Che introduction of labor-saving machinery and methods 


has developed a regard for the shop surroundings. A hig 
developed machine tool is but an added convenience for the 
laborer and an extension of his natural forces. Good light 
improved sanitary conditions, etc., are also aids to the fullest 


development of the latent physical forces It would be ab 


surd in the extreme to install a machine capable of fine ad 
justments under conditions where the light would not permit 
the workman to handle the tool to the a nt of tl id 
vantage intended by the designe All other shop adjuncts 
to the comfort of the employe are becoming better under 
stood and recognized as factors toward ar creased efh 
ciency of the plant as a whole, and this belief will inevitably 
tend to eradicate the mistaken conception that the expense 


of shop betterment projects is necessarily filched from the 
amount due the employes as wages, or that the cost is borne 
by the employer from purely charitable and disinterested 
motives. It is along the line of that economy with which the 


employer furnishes sets of standard arbors, micrometer cal 


ipers and other gauges, etc., to the end that better work may 


be done with greater comfort The employer may elabo 
rate his plant to an inordinate extent from personal pride 
in the result of his labors or from sheer philanthropy, but 
these are not the usual commercial incentives to the building 
of well-lighted workshops and the general introduction of 
the best type of modern equipment 

Space is lacking for any comprehensive study of e 
shop buildings, but reference may be made het 0 tl vorks 
of the Straight Line Engine Co. at Syracuse, N. Y Phis 
company manufactures the engine designed by Prof. John E 
Sweet and the design of the building is as original and strik 
ing a departure as the other efforts of that gentlen n the 
field of mechanical engineering. The steam engine built by 
Prof. Sweet in 1872 was placed on the top of the building, as 
shown in the illustration, and beneath it is a bust of James 
Watt There is no attempt at exterior decoration of any 
complicated form, the architectural effect resting upon a 
udicious grouping of the openings, and these are of th 


implest form. The inscription over the door is suggestive 
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f the At ‘ spirit shown by the most enterprising firms 
oO m ) 


and this invitation to any and every one interested is only 


: | 1¢ 7 ] Oo 
remarkable because of its publicity to the world at large and 
7 
not becaus« custom there is an exception to the rule 


Intensified Production and its Remuneration. 


Some mention may be made of the methods m which the 


remuneratio! f the workman has been adjusted in the sev 
eral shops. The daily wage based upon the average rate 
common in that particular section of the country is a guide 
when the employe enters upon his labors, and his salary wil 


naturally be fixed at some intermediate point between that 


verage rate and the minimum paid in that shop. The intro 


duction of piecework In place of the daily rate was made 
with the obj of inducing the workman to increase the 
rate ol product | Vhe meth« d operated successfuily up to 


poimt, but when the rate of increase had resulted 


in such gains to the employe that his former recompens¢ 


seemed extremely low by comparison, then the piecework 
prices wert liable to be cut down This has been so com 
monly understood that the workmen in many cases woulk 


efforts as they found themselves approaching 


the danger limit and the interest in any future progr 

was stifled. Mr. F. A. Halsey of the Am in Machinist 
has worked out a variation of the piecework plan which 
has been applied in a number of shops here and abroad wit! 
considerabl ccess The premium plan, as it is generally 
known. is based upon a community of interest between th 
employer and the employe in the increase of output and the 
eduction of costs. The system depends upon a division of 
the profit tamed by a lessening of the time taken in th 
performance of any tas} {he workman receives at all time 


the minimum standard of remuneration calculated upon thé 
e attainments of hourly labor plus a proportion of th 
lue of the Lime saved A detailed consideration of the 
premium plan and its application to the various branches of 
industry would be beyond the limits of this article, but it 1 
one of the most interesting of the improvements that have 
been adopted by the progressive management of many mod 
ern machine shops and its influences will be carefully watched 


by the student 


The new plant of the Pittsburg Valve, Foundry & Con 


struction ( on Railroad street, betweet lwenty-fifth and 
lwenty-sixth streets, Pittsburg, is fast nearing completion 
and the plants of the company will be shortly centralized in 
the new buildings The new plant will be one of the best 


ind most modern in the country for pipe bending and _ pip 


hitting wor The Globe Plow Works, formerly operated by 
\lex. Speer & Sons, has suspended operations. A new plant 


for the company is being erected at Carnegie, Pa., however 


a cost ot $150,000 


i he he det ot the i insyly in Ra ir d ( 
for the new et cal hee slaced } thy Pre ed 
Steel ( - ee oO Pitts! irg he contract ¢ ills tor 9,000 cal 
Lhis nt ! 5,000 steel pp Ss of! { 
rac \ | ‘ S cludes 2 Cnn ‘ £ 

lhe new plant of the Pittsburg Coal ( t Montour 
June Pa been completed and is now r ) 
Coal cars for Se il pit car nd mining é ) 
will be ma tured at this plant. The nt ce if 
| uldings 

The plate n I tive H mestead Ste \\ ! ( 
regie Steel ( Homestead. P ( C4 as « ng 
le mont t Uct bet | he Ss Oo and 4 ( I ce 
big showings Lhe 3-1 mill rned it 27,000 1 ol 
slabs, and the 28-1n mill turned 1 2,000 s of tu ed 
pla cs lhe }- neh 1 l broke l ‘ s I turning < 
9,000 tons of universal plates lhe Bessemer department 
broke previous records by 1,400 tot 


Phi Ohi Galvanizing and Machine Lo N les .. last 


1 , 1 
week aw rded contracts tor the erectio! ot tis new PDilant 


lhe main building will be 50x200 feet. 


RITER-CONLEY MANUFACTURING CO. 


\s builders of blast furnace plants, the Rite Conley Man 
ifacturing Cx of Pittsburg. is known to the tron masters 


f the United States as well as Canada and England. Nearly 
all the modern blast furnace plants of this country have had 
work done upon them by this concern and the largest foreign 
plant of their erection is that of the Dominion Iron & Steel 
Co., of Sydney, Nova Scotia, their contract including not 
mly the blast furnaces but al the steel buildings as well 
Other blast furnace plants recently completed on which a 
large portion of the work was done by this company are the 
Eliza plant of Jones & Laughlins, Ltd. of Pittsburg, and 
the plant of the Sharon Steel Co., South Sharon, Pa. Sev 
eral furnaces of the Carrie group of the Carnegie Steel Co 


Rankin, Pa., were also recently completed by this con 


The company was organized by -Messrs. Riter and Conley 
3. In 1899, the year following the death of Mr. Con 
ley, the company was incorporated and officers were elected 
follow Thomas B. Riter, president; William C. Coffin 
ident: John S. Craig, secretary and treasurer; Rob 
ert A. McKean, general manager 
Che company | two plants, one in Allegheny and the 


Pittsburg lhe former is the most modern and 














Thomas B. Riter. 


John S. Craig. 


covet seven acres of ground lhe output of.these plants 


consists of boilers, tanks, riveted: containers, pressure hold 


ers, steel works and foundry ladles, and supplies for blast 
furnaces, steel works and grain elevators. Recently a con 
tract was awarded the company by the Crucible Steel Co 
1f America, for the erection of three blast furnaces at Clair 
ton, Pa Another line of work that engages the attention 
if the company is the erection of oil tanks, nearly all of the 


tankagé constructed in_ the recently discovered Texas oil 


field having been done by it The company also designs and 

erect steel buildings. roof frame ind ti es and does all 

nds ot heavy plat york (Owing to the erection of a new 

lding adjoining its Water street plant, Pittsburg 

rary headquartet have been established at 443 Lib 

rt i! 1 lhe new fhee building will be 160x 4s feet and 
‘ ‘ ( struction 


Lhe spike nd merchant steel plant of Dilworth, Porter & 


i 
( located he South Side, Pittsburg, was almost com 
pletely destroved by fire last week, entailing a loss of about 
$250,000 Che 18-rmech, 16-inch and 10-inch mill departments 
were ¢ mpletely destroved, while thx other departments were 
completely gutted \ soon as tl nsurance matters can 
be adjusted the plant will be rebuilt The plant contained 
4 hea g naces, 12 trait t id 30 tomatic and 
nd sp machines 


\\ il s! hers | ’ Mint } p ’ cha : 
e ot a x ‘ Minne pol por cl i rg 

ler and tructural pliant will i erected L he buildings ol 
¢ plant will cost about $40,000 while about >50,000 worth 
f machinery w iy stalled 


The Crane Co., Chicago, has received a contract from the 
Russian Government tor $20.000 worth of p pe TO! ise In @OV 


ernment mines in Siberia 
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THE NEW EDGECOMBE CHAIN HAMMER. 


We give. illustrations herewith showing front, back and 
sectional views of a new patent. chain hammer, which is man 
ufactured by the Turner, Vaughn & Taylor Co., of Cuyahoga 
Falls, O. . This company has been manufacturing chain ma 
chinery since the inception of the industry. The first ham 


mers made were of the old Standish type. The one illustrated 





Fig. |.—Front View. 


below represents the latest -development in chain welding 
hammers. 

In the operation of. welding chain it is necessary first to 
strike a heavy blow toe force the weld together, and then to 
strike a few light blows which shape the link and bring it 
into proper outline so that the link at the weld will be as 
good form as is the body of the link. It is also evident 
a given amount of 
With 


the old style hammer the energy which was imparted to 


that to prodtice the best results from 
energy it is necessary that it should not be retarded. 


the hammer through the medium of the treadle was naturally 
neutralized a certain amount by the action of the spring 
which returns the hammer bar.to its proper position. In 
this new hammer this has been overcome by connecting the 





Fig. 2. Rear View. 
main spring of the hamm« 1 toggle in such a way 
that the effect of ths pring | e hammer head is the 
greatest when the head is in it Dp tiot As soon 
as the hammer commences to move forward th: { f the 
toggle is such as to cause the spring to hav: effect upo 


the hammer bar, with the result that all the energy whicl 
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is imparted to the hammer by the foot tread utilized in 
the blow of the hammer head. 

Another feature of importance is an arrangement whereby 
the action of the main spring can be made light or heavy, and 
consequently adjusted to the work which is being performed. 
The light shaping blows referred to have never been provided 
for in any hammer previously placed on the market. This 
action is brought about on this hammer by the use of a sup 
plemental spring known as a cushion spring and which wil] 
be noticed in the cut near the base of the column. This 
comes into action when the hammer has nearly reached its 
lowest position with the result that the light shaping blows 
which are desired can be very readily struck. Careful at 
tention has been paid to minor details and the attachment 
of the dies has been simplified, avoiding the use of wedge 
and liners, as with the old style hammer, and giving to tre 
upper die a universal adjustment which enables dies which 
are worn or slightly out of true to be brought into perfect 
alignment. 

The working parts are enclosed so as to be free from 
dust and scale. The parts are all interchangeable and can 

















Fig. 3.—Elevation, Partly in Section. 


be duplicated at any time, the principal bearings being made 
so that removal of parts when worn can be accomplished 
with light expense and little work 


Simpson Brothers of Pittsburg, manufacturers of gas 
ranges, have decided to locate a plant 
\ site has been donated and $15,000 worth of stock im the 


company has been subscribed for by the citizens of the town 


The plant of the company is now located l wenty-sixth 
street, Pittsburg 

late, Jones & Co., with offices in the Emp | lding 
Pittsburg, have recently closed several Important contracts 
for elevating and conveying machinery One calls for the 
erection of a conveyor for the Davis Coal & Coke Co., at 
Thomas. W. Va., to be used in taking coal from the mouth 
of the mine to the tippl Another contract has been closed 
with the National Malleable Casting Co. ot Sharon Pa., 
for a convevor to carry coal from the cars to the turnaces 
and gas producers. The work on the conveyor for the Penn 
sylvania department of the National Tube Co. is almost 
completed The company is at present erecting its own 
lan at Leetsdale, Pa The machine shop will be 60x100 


feet The other buildings will be added in the spring 
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THE BRIQUETTING PROCESS FOR CORNWALL ORES. 





A departure in the methods of utilizing low grade iron ores 
gives promise that in the near future ores with a small per 
centage of iron will be handled to better advantage than at 
present. Experiments have been going on for a considerable 
time with indications of success. The work has been con 
ducted by the Henry D. Mould Co. of Pittsburg, Pa., and at 
present they are erecting an experimental plartt for the Penn- 
sylvania Steel Co. at Steelton, Pa. It will contain one White 
briquetting press and outfit and the capacity will be 240 tons 
of ore a day. If success attends the experiment the Penn- 
sylvania Steel Co, will begin at once the erection of a plant 
with a capacity of several thousand tons a day. It will prob 
ably be located at the mines 

The experimental station is being built for the purpose of 
The ore to be handled 
is from the Much of 
this ore, in its natural condition, is not sufficiently rich to 


working magnetic iron concentrates 
Cornwall ore banks near Lebanon, Pa 


justify smelting, containing only about 38 per cent of iron. In 
the new process the ore will be crushed fine and magnetic 
separation will follow. The resultant is an ore containing 


about 69 per cent of iron. Here the White briquetting ma 














White Briquetting Press and Outfit. 


into play and the ore pressed into solid 
The binder 


Henry S 


used 1s slacked lime 
Mould Co., the 


lime slackers are fed from a platform, using first one and then 


bricks ready for the smelter 

In the process developed by the 
the other slacker. so that while the lime is being slacked in 
one, the pump will be drawing from the other in which the 
slackers communicate by 


lime has been slacked. Both lim 


large openings at the bottom of a hollow middle casting \ 
cut-off gate 1 irranged from each of the openings t he ope 
rated from above The openings are screened to prevent 
lumps from getting into the pump The slacker ire each 


driven independently by tight and loose pulleys Either may 


be stopped or started independently of the other The lime 
pump is driven by a chain from one of the mixer shafts. The 
stroke is regulated by a rod and hand wheel mounted on th 
dust feed, whereby the imount of lime may he ccurately ad 
justed as desired 

Che automatic dust feed is arranged as shown. the mate 


rials to be briquetted being fed into it through an opening in 
the dust floor lhe top of the floor will be 2 feet 914 inches 
above the general floor ling lhe dust feed is automatically 
regulated by a rod and hand wheel, both hand wheels being 


rhe dust feed is 


conveniently located for quick adjustment. 
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driven by chain from one of the mixer shafts. The double 
mixer is provided with a friction clutch pulley, driven by a 
pulley on the line shaft. It is heavily geared. The clutch 
pulley is operated by a train of levers and rods from a hand 
lever on the side of the press. The feed belt from the mixer 
to the press is driven by a pulley on the pulley shaft of the 
mixer. It is supported by four rollers. The press is 
provided with a friction clutch pulley driven from a pulley on 
the line shaft, the clutch being operated by a handle on the 
side of the press 

rhe operator standing at the hopper of the press has control 
of all the machinery from that point. By stopping the mixer 
he stops the feed belt, dust feed, and lime pump 


point he has also in full view the lime slackers, lime pump, 


From this 


and the flow of lime; also of the dust feed and the stream of 


dust from it, of the mixer throughout its length, of the feed 
belt from the point at which it receives fhe mixed material to 
the hopper of the press, and also of the delivery belt. From 
this point he also directs the men who feed the dust and lim: 
The foundation around the dust feed provides for steps and 
a passage way under the corner of the dust floor, giving full 
head room under it and affording convenient access to the 
dust feed and lime pump mechanism and to the end of the 
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Capacity, 100 Tons Each in 10 Hours. 


mixer lhe two posts supporting the line shaft are at the 
leit ot the feed belt. leav ng the mixer free of access from all 

Che first effort made in this country to briquette iron fluc 
dust was in 1806 when the White mineral press was built at 
the works of the Carrie Furnace Co. at Rankin Station, Pa 


rhe effort was crude, not sufficient pressure was exerted by 


the press to form solid blocks, and no attempt was made to 
dry the briquettes, these being dumped green into the fur 
nace. Even under these conditions it was demonstrated that 
the process was profitable, and until the Carnegie Steel Co 
purchased the works and dismantled it, the plant was kept in 


pe ral won 


he Illinois Stee] Co. at the South Chicago Works put in 
one of the same type of presses, and also installed an arti 
ficial dryer They have used tl ipparatu » briquette their 
flue dust up to the present time, with the « <ception of a short 
period when the location of the plant wa hanged to allow ar 
addition to the furnace plant Lhough magnetic irons and 
ores concentrated oT blast turnace 11S ire now empl Ver 
only to a limited extent, it is claim hat } tted 
they might form the sole ore charg ’ 1 
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WESTERN MACHINERY MARKET. und complete brewery equipment for new mod brewery: 


8 se Stephenville Ice Ce Stephenville, Tex ( ce-making 
aking 
Cricaco. . Ne 11.—Optimism is the keynote of all reports plant complete; Cameron Ice and Cold Storage ( Camero 
- 4 ‘ " - . ; on 
from machinery manufacturers and dealers as to the outlook lex., 65-ton reirigerating plant, complet: -ton i 
J : . : ’ . “I ce 
if the trade for the coming year There are few concerns 1n making plant; Chattanooga Brewing Co., Chatta ga, Tenn 
this territory from whom we have heard, that do not report ammonia condensers; J.C. Bertsch, Atlanta, G aui 
- , - , j\Ulpment 
they have orders on their books sufficient to keep thet for ice-making plant for Lake City, Fla ' Zorn Brey 
- . ' 
plants busy in all departments for the next three t ng Michigan Citv. Ind ( Dp piping for 
months, should another order not be taken. With this very brewery: Stojl Brewing Co., Troy, N. \ t-expansior 
promising outlook, manufacturers who have had in view for piping for brewery 
some time extensive improvements and additions to thet Barnard & Leas Mfg. Ce Moline. | facturer of 
shops, feel little hesitancy in putting these plans into effect magnetic separators, ha eceived a secon rder from the 


and many report that with the opening of spring ground Grifhin Wheel ¢ Chicago, for magnet separator of four 


will be broken for. new buildings and other changes in times the capacity of the first machine talled an order 
augurated All the machinery houses on Canal street report for one machine from J. W. Jackman & ( mdon, Eng 
an excellent trade [he company reports that imquiri tro. { home and 
Stover Engine Works, .Freeport, Ill., have orders tor. the ibroad are numerous, and that they are tt usy in all 
Stover engine which will keep the plant running at its fullest epartments of their plant 
capacity for the next three months The company has re The Maywood Foundry & M e ( ( mb f Com 
cently. added some special machinery for the manutacturs merce, Chicago, report the busin ith ery satisfactory 
of this engine, which inereases the output of the plant ind that thet rder books are 1 \mong tracts re 
H \W Caldwell & Son Co seventeent ind Wester1 ently rec ed vere tl following tering T Railway 
avenue, Chicago, manufacturers of conveying, elevating and Supply ¢ Easton, Da second order of 1 ts of mold 
power transmitting machinery, report that they are perfectly ng machines; P. H. McArdle, New Orle | one set of 
satisfied with the present condition of business and the out molding machines; Lorain Steel ¢ Joh wn, P siX ma 
look They arte adding a _ four-story warehouse, 70x160 chines for making cores; Weller Mig. (¢ Chicago, two sets 
feet, to their present plant, which will be used for the man of molding machines; Northwestern | ndry & Supply Co. 
ufacture of sheet metal specialties Detroit, Mich., one set of molding machine company 
Che Winslow Brothers Elevator Co., Chicago, has changed are now placing on the market a heavy type of gas engine, 
its name to the Winslow Elevator & Machine Co., and will which will be A he Ml eng It is de 
have its main office and works at-100 North Clinton street signed especially for work in lates ectrical lighting plants 


Che Dillon-Griswold Wire Co.. Sterling, Ill, is installing though it 1s adaptable tor other power plants, three of thes 


four. improved machines for the manufacture of Griswold engines having beet Stalled i e A c 
wire fencing These machines will produce two rolls ot Malleable Casting ¢ Chicago Hig é 
fencing at the same time The company is also making 1m [he Davenport Spring Vehicle ( i 
provements 1n the drawing room. and increasing the baking been incorporated wit a Capit toc $50,006 he 
capacity; also adding six machines of a new style to its corporators are Isaac Klei Fi Cartwright \ibert | 
bale tie department These improvements will give a largely Cartwright [he company vw \ 1 uew plant next 
increased output spring 
lhe Cleveland Twist Drill Co., Cleveland, O., has opened Berlin Machine Works, Beloit, Wis., manuf rers of spe 
an office at 17 South Canal street, Chicago, which is 1 cial wood-working machinery report that their output this 
charge of John G. Ladrick. vear is by far the largest in the history of the company, an 
[The New Castle Bridge Co., New Castle, Ind., will buik that the indications are fo1 till larger busin ring th 
a plant at Indianapolis, consisting of main work shop, 90x300 oming yea For the past st nonths, 
feet; template shop, machine shop, boiler room, tool shop as been improving trom ex ng ( 
and office. dep ‘ s th any ¢ t t P S 
lhe Marinette Iron Works, Marinette, Wis., received an have been drawn for an addition to its present plant of 
order several days ago for a gas. engine to be shipped to the ne-story building, 200 t¢ ou 
Isle of Pines, Cuba which provides tor a generous a1 1 t light in all parts 
The Damascus Brake Beam Co., Washington avenue and \ large electric crane w ep nd 1 lel machine 
Second street, St. Louis, Mo., will erect a plant in East St tools \ll the machinery in the new addition will be elec 
Louis for the manufacture of their beams rically driven, the power plant which the company | mn tw 
The Chicago office of the A: Leschen & Sons Rope ( years ago beings mpie 1 pos 
St. Louis, Mo., has been moved from South Canal street to Lhe Charter Gas Engine oteriing, 4 der Of gas 
1 37 Lake street, where they will carry a ¢ mplete stock P| nd gasoline engine report rm 5 1 ns licate 
wire rope, ‘manila rope, sisal. rope, -packing, wast pulley ‘ p in the \ ent I t I ntns 
blocks, sheaves, wire fittings, and. various othet nds. of st lhe company ping Cal is CXS 
supplies this week, and ma hines ( ecl ( | f I tne 
Henry E. Pridmore. 21st Street and Rockwell. Chicas ntry, trom the Atlantic thn acit nd trom 
manutacturer of molding machinery. has recen dl the Gult t] i h p ‘ t 
order from the General Electric Co.. Schenectady. N. Y.. for ve ; ‘ ew . 
two sets of the largest. molding machines. built s shops \ conditions Of ger t W et 
lhese machines are for special work, and the req til together to make tl the ree c 
have lggestec evel entirely original devices which will b« Big 1& Kee Mig. ( I 
emploved in -their constructio1 Mr. Pridmore is easing f pipe threading ’ 1g 1 n 
the capacity of plant bv the addi n of orv builk iui | ‘ < n 
ng, 60x 100 feet, to be divided into a machine shop, drafting pany reports thal enn 2 lly aug 
department and wood pattern she “} also .a tw - ; ‘ . f 
ing, 25 x 60 teet, t v used exclusively as an offices He re Ibe Nn ec cast I 2 whi tioned 
ports that busine tter than it has heen for er a veal Spang, 4 haltant & ( Kitna }’ ( g | e UO 
and that he is. reese y 1 rders from agricultural im Carnegie, Pa.; Alaban lube & Iron ¢ Helen \ ils 
plement manufacture dditio1 to the mull of the lat Mig. ¢ | n, | 
Among the contracts. ri to. the Fred W Che order from Spang, ( ‘ & ; of spe tail 
Wolf Co., 139 Rees Street. ¢ c t refriger ‘ o tk en le Ip 
ating machinery, were the following I Brew © 16 inche The discovery of ear Reaumont. Tex. 
ing Co., Chicago, 100-ton refrigerating —— vemstee combderable busin ss jee > ocien 
two 50-ton machines, together with direct ) from that vicinity amounting to two carload Othe rders 
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still come in from that territory In order to meet this in 
creased demand for their tools, the company was obliged t 
‘ncrease the capacity of its plant during the summer by the 
addition of floor space and new machinery At present the 
capacity is 50 per cent greater than it was last spring. To 
meet the grow v demands ror independently motor driven 
the Bignall & Keeler Mfg. Co. has brought out 


machines, 


ese machines, superior in simplicity and general 


new line oru 


construction They are prepared to furnish these machines in 


all sizes They look for a greater business during the coming 
vear, and their order books are full and all department 
busy 
The Vilter Mfg. Co., Milwaukee, Wis., builders of Cor 
ind refrigerating machinery, reports that orders for 


engines 


this class of machinery have been very numerous of late. and 
that it finds it vill be necessary to continue the plant In oper 
ation day and night for many months to come, as it has been 
doing for mort an five years past. As previously reported 
The lron Trade Kevict the company is | ding a new foun 
dry. 110 x 280 carpenter shop, for m go fi 
“x 144 and a m powel house. 60 x 120 lhe toundry s ft 
be equipped with twe rge ele c ¢ it d the most 
ern tools and machinery 
John H. Dawson Machinery Co., 30 Sout Canal Stre« 
Chicago, has se ed the agency in Chicago for the Philads 
nhia Machine Tool Co., Philadelphia, Pa nd wil TTY 
me ot that company’s punch presses, shearing mac The 
square shears ete i! Ss rooms Lhe comp: \ ha pur 
chased quite ge riety of machine t 1 cast 
omplete shop « pments Among the latter was the Rea 
ing Pa plant 1 the \mericat Bicycle ( It reports 1 
din muti n ! rhe N \ den and for t] ec nd hand al 
w mac! ery vii for ill kinds f toole 
The George A. Fuller Ce of New York has been awarded 
ne contrac for the erection of the Farmer Deposit Na 
ional Ba | Br Iding to be erected at the cornet f Wood 
street a | I venue Pittsburg the contract for s 
steel erectio1 | Ss not yel ee wa dec \ be OOK 
ns of material w ve required 
Son te Cc ing ( Chest P =} thy 
ruil n aad nt n ding re v é ( 
OO Teé ‘ g 
e He gt Machine ( Lou Ky 
urchased = acres in the | . al athe 
city pon wi “ cater rea dd ‘ 
he le plant | | é pec | 5200 OC” 
n the erect \ pl 
It e Tacoma R go } Pacites 
Wa vi y ImMence C4 ot P 
nlant f si liaatiiadl ” f ‘ ’ 
The « pital of the Chicago O r 
een increased from $50,000 $ 100.000 
T he 1 “fy ( ( cag Hy ig} | 4 9 
dditior ‘ nsisting of — pe 
h. p. engin d ; , f , 
e K e Driller ( oe ee ; 
SOM P ie 1 the « ‘ tee] 1 st P 
1OX200 tTeet 1} ‘ n of macl inery for : os 
facture of p ble g machines | l ( ' 
pleted | ati S thy eu lings w - an 
shortly A mew brick offs now under consirect will Ie 
completed December The capital stocl th, : 
vas recently increased from $150,000 $ 300.000 provide 
pany ‘ ed ° y , 
for g alt 3a nd : 
water drill g lhe ice ‘ \ re ; 
D. McAllister. pre dent: R. M. Downie. R 


TRADE 


REVIEW 


Lxiil 


HEYL & PATTERSON. 


\s engineers and contractors for elevating and conveying 


machinery, the firm of Heyl & Patterson, of Pittsburg, is 
well known not only the ron trade but to the coal and 
other trades employing ch machin The firm consists 


tf E. W. Heyl and W. J engineers who have 


made conveying p with the result that they 
own many patents on machinery for tl purpose Machines 
for conveying illets, slabs, wire rod volt ind other. kinds 
t iron and. steel material ars uccessful operation in. the 
largest plant the « try ng been built by this con 
cern. One tf the most notablk tf its installations ts at th 
plant of e Sharon Steel ¢ Sout Sharon, Pa Ma 
chinery for the elevation and conveyance of coal is also one 
tf the specialties of this concert nd a noteworthy plant 
s he in ille« the lant i Cambria Steel ( 
ohnstow! P Reciprocating. « yors 1 foundri are 

















c= 


Edmund W. Heyl. 


W. J. Patterson. 


Iso nm increasing r one ! ne rgest installations of 
his kind having been mad the foundry of the Westing 

use Air Brake Ci 

Upon the form mn of the American Casting Machine ( 
he pig « g machine « ed by Heyl & Patterson was 
cquired tog with other typ f these machines Hey] 
& Patterson were appointed contractors and engineers for 
future worl ' aL d © ¢ ment ot blast turnaces 
with casting in pro pidly since the for 
mation of tl] nbinatior Until hort time ago the. out 
put of a pl cated on Wate eC W sufhiciently larg: 
to pr de. { firn rl eC tly t has been neces 
sary to ere \llegheny Pa., which 
s already | fi he company ars 
Water street, Pittsburg 


( D. Wriel ; ’ é 
’ 1] hat i na mittes comp 
VeCcTl ] om T 1 ore Ipo ca 
‘ t n performed Sgm 
i e shove 1 V nee 
the w ‘ “~ | an expend { 
$40 e wit , f , team and hand 
{ ( o ‘ ‘ np! hed 1 Rol 
! S.4 rie ! ge 
it ‘ ‘ d .' 
‘ f =o , er method é 
‘ reg \l \ oO $40 ; } | 
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The [lesta Machine Co.’s Works at West 
Homestead, Pa. 


[he Mesta Machine Co. of Pittsburg was chartered under 


the laws of Pennsylvania in November, 1898, and is a consol- 
‘dation of the Robinson Rea Mfg. Co.. whose works were 
located on the South Side, Pittsburg, and the Leechburg 


Foundry & Machine Co., with works at Leechburg, Pa Lhe 


oficers of the company are George Mesta, president; J. O 
Horning, secretary; W. H. Rea, treasurer, and W. D. Rowan, 
auditor [he company began the erection of new works in 
November isos, on a ten-acre prec of ground located on the 
Monongahela rivet bout six miles above Pittsburg and 





one mile below Homestead Che property is situated between 
the Pennsylvania railroad and the Pittsburg, McKeesport & 
Youghiogheny lroad, and also has direct connection with 
the B. & O. railroad lhe company also owns 200 ft. of 
river frontage which gives it direct connection with thre« 
leading railroads and the Monongahela river 

The building which are S820 ft. long and 210 ft. wide, are 
entirely fire proof, bemg constructed of structural steel and 
fire bri rhe me work alone in the building contains 

r 2.000 i ctural steel lhe foundations for the 

Oa 
: “= , Mag 
” _ 
Fig, 6. 

eavy columns, which support the crane girders, are built of 
nerete and hard burned brick: the crane girders. columns 
ind foundations being designed to « irry cranes with 100 tons 
pacit) 

Che plant has the largest output of rolling machinery ot 
ny individual rolling mill machinery plant in the world. Its 
Il departme frst mm output and it has the distinction of 
emg the vy roll foundry manufacturing sand, steel and 
chilled roll t is also unique in being the only plant in the 
country manutacturing machine molded steel gears 

When the works were built they were laid out with a view 


of incorporating a modern blowing engine erecting depart 


ment; and being last plant of this kind erected it has in 


corporated all late devices. At the present time it is the 
only plant in the Pittsburg district manufacturing Corliss 
blowing engines. One other concern for a time manufactured 
blowing engin but today the Mesta Machine Co. is alone 
n the grea ‘ttsburg district in supplying the demand for 
blowing engines in \llegheny county. Several years ago An 
drew Carnegie ted tha \llegheny county can equip an 
iron and steel plant with the ons exception of blowing engines 
and he 1 tl he hoped the day would come when such a 
plant would hx erected in the Pittsburg district Mr. Car 
negie’s desire is at last fulfilled 


Che first order for blowing engines received was from the 


pairs, each pair weighir 


44-inch high 


Illinois Steel Co 
Vhe 


lor five 1” 420 tons 


specifications called. for pressure, &4-inch 


low pressure, 84-inch air cylinder and 66-inch stroke. Four 
pairs of these engines have already been erected and ars 
very successful. 


manufactures all kinds of heavy rolling mill 


Lhe 


machinery, such as blooming mills, 


company 
slabbing mills, bar mills 
rolls; 


also Corliss 


shears, roll lathes, etc sand, chilled and steel machine 


molded gears made of steel or iron, steel castings: 


engines, vertical blowing engines, horizontal engines and re 


versing engines 
Metal Yard. 

lhe shown by 820 

it. long 
All 


track 


Fig. 7, is 50 ft. wide 


overhead electri 


metal yard, as in 


covered by a 15-ton traveling crane 
100-tTon 


Chis 


crane is also used for charging the metal and heavy scrap into 


material coming into this vard weighed on a 


scale, and then unloaded by means of.the crane 


the furnaces. There is also located in about the center of the 
yard, the chemical. and physical laboratory, where all raw 
materials are tested before they are used, Chemical and phys 


Puy 
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General View of Plant of Mesta Machine Co,, West Homestead, Pa. 


ical tests are also here made of each heat, both iron and 
steel 
Foundry Department. 

[he foundry department is comprised in a building 4125 { 
wide by &2o0 ft. long n which are nine overhead traveling 
cram ranging im capacity trom 10 tons tO So tons The roll 
foundry eccupies a space of r2s5 ft. wide by 180 ft. long, and 
contains two 15-ton air turnaces and two 18-ton air furnace 

which all iron is melted for making rolls lhese furnaces 
re charged by electric traveling crane direct from the metal 
vard, and are furnished with coal from one central coal 
storage, by means of electric overhead conveyor This ce 
partment contains a 10-ton electric crane over the molding 
floor and 30- and 50-ton cranes over the main floor Vhere 
ire also several large casting pi whi permit f iking 
the largest rolls used 

he green and dry sand foundry | pace | 10 
ft. in width by 280 ft. in Jengt!] na ntai tw -ton a 
furnaces, one 72-inch cupola and one &4-in pol e 
essary drying ovens. core oven part 
tains overhead traveling cram ranging pacity trom tt 
to so tons All of the important casting ucl Corl 
cylinders, engine bed plates, hi g 


Phe 


they can be tapped int | the 


il! furnaces two %w-tor j 
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to cast'a 60-ton casting of air. furnace iron. At the lower Steel Foundry. 
end of this department is a brick molding department where all lhe 


} E , hi steel foundry occupies a space of 125 ft. wide by 
: ~vli ‘rs an F "lass fork are cast ust opposite this  & s , . 
cylinders and that class of work are ca } pposite S 280 ft. in length, and contains four overhead electric traveling 


~partme is-a large. casting pit, which is of sufficient size ¥ ; 
depar ment . irge. Cast g pit . = 7 cranes, one 25-ton and one 30-ton acid open he irth steel fur- 


to cast a Corliss cylinder 108 inches in diameter. nace, Also the necessary drying ovens, and annealing on 
Gear Foundry. which has sufficient capacity to anneal the largest sized cast- 

The gear molding department is located between the iron ing. Natural gas is used for fuel in this furnace and castings 
foundry and steel foundry, thus permitting of filling the molds as large as 50,000 pounds can be brought up to a bright cherry 
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Fig. 7. View of Stock Yard, Showing Facilities for Handling Raw Materials. 


with either iron or steel, as may. be required Chis department red, which is necessary to thoroughly anneal them he mn 
contains three patent gear molding machines which are differ pany makes a specialty of high grade steel castings, such 

ent from any other machines in us« On these machines the engine shafts and cranks. housings. rolls. et ind uses only 
flask in which the mold is to be made is revolving on a low phosphorus and sulphur stock in it pen-hearth furnace 
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Fig. 8._-Portion of Electrical Power Plant. 


table there are two large housings which support a*cross Opening from the steel foundry is a building go it wide by 
rail; and this cross rail supports a head which contains the 280 ft. long for cleaning the castings; also cold saws and 
pattern. By this method a gear with a large or small face, or other machinery for cutting off sink heads 


with a large or small diameter can be made with equal ac ‘ 
aa om Machine Department. 

curacy. The gears and the. dividing mechanism of thes¢ 

machines were made partly by the Gleason Tool Co. and he machine department is 85 ft. wide by 820 ft. long, and 

partly by the Brown & Sharpe Mfg. Co. and gears made on ntains 9 traveling cranes ranging in capacity from 5 tons 


these machines are claimed to be absolutely accurate to so tons. It is divided into the following: Roll turning 
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department, which contains 15 roll lathes; machine tool de 


partment, which contains planers, slotters and shapers; a sec 
nd machine tool department which contains all boring mills, 
ts « 

lathes, drill presses, ¢ 
one traveling crane run-way 32 ft. to the rail, and one travel 
co ft. to the rail 


tc., and engine erecting floor, which has 


ing crane run-way The cranes on the 50 


ft. rail are used for erecting vertical blowing engines. En 
gines 
sure 47 It 
is also a rolling mill erecting floor where all roll trains, shears 
roll lathes, etc., are erected Nearly all the tools in this de 


partment are driven either singly or in pairs by motors vary 


are now being erected in this department which mea 


from the floor line to the top of cylinders. There 


ing in horse-power from 5 to 40. The roll lathes are driven 


in pairs, while the larger tools have direct motors attached 
The smaller tools are driven in groups by motors. This de 
partment also contains a large number of portable tools, which 
may be transferred from one portion of the department to the 
other by means of the overhead traveling cranes and are used 
extensively in working on large and heavy castings. The roll 
turning department contains 16 roll lathes driven in pairs by 
electric motors. Rolls varying in size from the smallest 
to the largest used can be turned, some of the larger rolls 
Connected with this depart 


weighing as heavy as 15 tons 
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[he cranes are built entirely of structural steel, and the 
castings, with few exceptions, are made of steel. Most of the 
cranes have now been used for over two years, and have 
given excellent service. 


Heating System. 


All departments with the exception of the foundry are 
heated by exhaust steam from the power plant. The system 
was installed by the B. F, Sturtevant Co., of Boston, Mass 
Fresh air from the outside of the plant is passed over a 
series of pipes through which the exhaust steam circulates 
and the heated air is driven through galvanized pipes to the 
various departments by two 12-foot fans. In the machine 
shop and erecting department there are 82 outlets, sufficiently 
close to the ground to permit of the heating of the shop to 65 
degrees in zero weather. The distributing pipes are carried 
along trussés of the lean-to of the building, thus keeping 


them out of the way of the traveling cranes 


Pattern Department. 
lhe pattern department is located about 50 ft, from the 
upper end of the foundry department and consists of a build 
ng so ft. by roo ft.. 


two stories high, with wing 25 ft. by 


» floors inthe main building are 





ment is a department* for designing lls for rolling the 
most difficult sections 

The tool room is located in the center of the machine 
department, and two stories high. On the first floor all 


tools are stored and redressed by two Sellers tool grinders 
On the second floor all tools are mad Chis floor contains 
lathes, shapers, gear cutters, grinding machines, etc 

The blacksmith shops are located in the building which ad 
joins the center portion of the machine department. It con 


tains steam hammer, furnaces, forges, etc 


Power Plant. 


The power plant is located in the center of the buildings 
and consists of two 300-h. p. Cahall boilers, two 300-h. p. en 
Westing 


house generator) ; also a 150-h. p. Westinghouse gas engine 


gines (each being direct connected to a 200-k. w 


and an 85-k w. Westinghouse generator, The current from all 
the generators is taken into one switchboard and from there 
the power is distributed to all parts of the shop by under 
ground wires laid in conduits. All cranes and other ma 
chinery are driven by Westinghouse motors, the entire plant 
being operated by electric power 

he plant contains 20 overhead electric traveling cranes 


ranging in capacity from 5 to 50 tons. These were de 
signed by the Wellman-Seaver Engineering Co., of Cleveland 


and all excepting two were built in the company’s own shops 


used for pattern making; the top floor of the wing which 
connects the foundry to the pattern shop is used for storing 
patterns which are ready for the foundry Chere is also a 
platform in the foundry building upon which the patterns can 
be placed so that they can be reached with the traveling 
cranes. ‘The first floor of the 25x50 ft. building is used for a 
carpenter shop 


[he office building is located about so ft. from the main 
Idings and is 45 ft. wide by go ft. long, three stories high 
ind is of strictly hreproof construction The first floor con 
tains time office, kitchen, dining room and reading room Phe 
second floor contains the general offices rhe third floor con 


tains draughting room and engineers’ offices 


Shipping Facilities and General Arrangement. 


L he shipp n@ facilities are the best obtainable, the plant 
being located on four railroads and the Monongahela rivet 
(he general arrangement of the plant with reference to bring 
ng material in and shipping the finished product differs ma 
terially from that in shops designed heretofore Instead of 


tie tracks entering the building paral el to the travel o! the 


vverhead traveling cranes, the plant is so arranged that three 
railroad tracks enter the shop at right angles to the travel of 
the cranes. This method has two advantages over others 

First, the tracks take up much less room in running acri t 

shop than throughout its entire length; s 
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tracks divide the shop into four equal parts. 7 herefore the 
material is not carried any great distance to reach the tracks 


or the car [his arrangement divides the different classes of 


work in the shop into distinct sections. In the roll department, 
for example, all the raw material used in making the rolls 1s 
brought into one end of the stock yard. The roll molding and 
casting department is located tn an adjoining building and the 
roll turning department also adjoins this. Thus the roll de 
partment can be operated almost. as. one individual plant, 


being divided by the railroad tracks from the other depart 
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The Chief Factor in Machine Shop 
Progress. 


Che general trend of industrial effort has beer supple 
ment manual labor with purely mechanical appliances The 


monotony of an oft-repeated task is best assumed by a ma 


chine. Naturally one would expect that machine manu 
factory will exhibit the most impressive collection of ma 
chinery designed to produce a maximum effort with a minj 





Fig. 10._-Lower End of Machine Shop, Rolling Mill Erecting Floor. 


ments. This same arrangement is carried out in the other 
departments of the plant lo facilitate the shifting of cars 
in and out the company owns a small shifting locomotive. It 


is not only used in hauling material to and from the plant, but 








m t skilled 1 s1ol r 
ized, and in no other field « é 
so steady a devel pment tow ) el t! mac 


shop Devices for the more ec¢ 
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Fig, }3.—Interior of Foundry Building Just Before Completion. 


also in conveying castings from one portion of the shop to 


another 


he plant of the Eastern Tube C Zanesville, O., has been 
in partial operation for the p iths and is already 
furnishing certain sizes of tubing to the trade We errone 
ously stated in our last issue that the plat | not be in 


operation until the first of the year The manag 
that by that time it will be in position to furnis! 
to 16 inches in diameter. 


terial have kept pace with the desigt nd ot 

automatic machinery \ prominent engi re 

ence and liberal thought says in a recent letter to tl vritel 
“The whole question of the prog f 


influenced by the improvements i yf 
great importance, and the differet é ! 
America and Europe in the use of S 
consideration In England, owing t : the 
trades unions have sucl hold upon the te 
he strong antagonism between the working ( 
mplovers, the utilization of the best automatic 1 
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impossible 
their trade 


using automatic machinery 


five gear cutters may be 


very high wages, in England there must b 
machine, although the machines 


tention except to shift the work, 


Several of these could bk 


regulations preclude the possibility 


elapse between the Starting 


completion otf the job on hand 


American workmen 11 the cx 





hecome operative in this country 


invention of labor-saving 
their introduction 
* howeve! moot que 


machine among all the improvements 


has been Of most servi 
Iron Trade Review has 


a number of mechanical 


achines and Milling 


milling machine 


replies are oT varied interes 


publication ‘ be low indicate 





e of individual opinior 


The Emery Wheel Most Effective. 


reviewing the many pr 
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View of Roll Turning Department. 


First, Grinding Machine Seco 





lx x 


chines, both plain and automiatic, designed by different par 
The. introduction of the 
lo work in 


ties, would take the next place 
universal grinding machine. made it possible to « 
hardened steel that could never be done before, and it was 


therefore improving the quality of 


work in that. direction R. VIALL, 
Sup’t Brown & Sharpe Mfg. Co 


instrumental in largely 


Providence, R. I. 


The Turret Machine and the Grinder. 
In response to your letter asking for our opinion as to what 


process or machine among all the improvements of the past 


30 or 40 years has been of most. service in machine shop opera 
would say. unreservedly, the turret machine and the 


tion, | 
The lathe and the planer were well known and of 


grinder 
These, of course, have kept 


good construction 30 years ago 
When I say “the turret 


pace with the two machines named 
machine,”. that includes all classes of turret machines, and 


while the turret 
been of wonderful benefit, the turret machine for cast 


machine known as the screw machine has 


iron 





and heavy steel operations has been of just as great benefit to 


the business; and in addition to the increased output mad 


possible by the turret machine. it has pointed out to the ancient 
lathe buil‘er the possibilities of the engine lathe, and up-to 


date manufacturers are keeping close up in improvements. A 
first-class article on the two classes of turret machines would 
perhaps give better reasons for the opinion expressed than 
anything I could say in this letter, as the subject is entirely too 
big to be handled within the short space we intend to give 
Lopce & Suiptey MacuiINne Toor Co 


Cincinnati, O 


Advancement in Milling Machines Leads. 


ents in the machine shop 


The development ol 


has been varied, and it is rathet diff It question to answer 
what machine has been the n general ma 
chine shop work. It is our opinior levelop 


ment of the milling machine has beet 
one of the leading machines in the machine s! 
especially the vertical type of milling machine 
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reduction in cost of 
rding to the 


taken the work from the planer at a 


trom 25 to 200 per cent, acct nacure of 


anywhere 
the work 
Che slab milling machine has also had its field taking the 


work from the planer at a reduction in cost of ywhere from 


30 to 60 per cent. Of course, there have bee: matic ma 


chines developed, which have been very useful in their special 
think the idy incement in 


branch, but for general work, we 


milling machines has been greater tl other ling 


lan any 
BecCKER-BRAINARD MILLING MAcHINE Co 


Hyde Park. Mass 


Specialization in Machine Building a Great Feature. 
n should not be 


} : 
vecause jigs 


I should say that the advancement in questi: 
attributed to any particular type of machine tool 


templates and the special equipments for machine tools have 


contributed as largely to the result as the machine tools them 


selves. This is most evident in the modern shop which is de- 


voted to one class of machinery. Here a special equipment is 


furnished for each detail of the product, regardless of whether 





the machining consists of turning, planing, milling drilling 


While it is true that 
evident that the object sought by most of 


many macl are built for specia 


purposes, it is also 


the makers is to have them adapted to a wide range of work 
lhe modern shop system, handling conve neces, good ma 
chinery, and especially the concentration of the manufacturer 


towards building one class of machinery, are responsible for 


the vast improvement in the last 25 years 
E. A. Mutter 
Springheld (/) 
Modesty Forbids an Answer. 

Our time for several years | gon to the design a pe 
rectiol f the gear plane | le tv ?f t vi 
what machine we consider the rowning achievem 
19th and 2oth centuri CsLI | { 

Rochester, N. } 

The Turret Lathe. 
emi-automatic turret or monitor lathe has, in my opin 
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heey the most marked and universally applied change of nd grinding processes have caused the most radical changes 


any in mach ne shop practice of all the great and numerous for betterment in machine sl op practice duri 2 the last 30 OT 
é ° 


improvements that have taken place during the last 30 years 40 years. Both deserve like credit. Though each may be ap 


ean the greatest time savers for the production of many lied independently, in many instances they are intimately de 
It is one ot e gt I | I 
} +} 


copies of the same machine part. pe ndent upon each other Milling perations have made it 


eas ’ ‘ 

Forrest R Je “ poss! ble to produce large quantities of duplicate accurate work 

Prof. Drawing and Machine Design Worcester Polytechni vith httle or no variation, and grinding machines have raised 
Institute the st ndard of pertection t the highe t practical degre 
Worcester, Mass. S. H. STUPAKOF! 


: Chairman Vulcan Mfg. Co.. Ltd 
A Variety of Leading Causes. tchure Pea 


machine shop 


In my opinion the great advancement made 1 
work by way of increased output and the cheapening of pro 


The Turret Lathe Most Revolutionary. 


duct within the last 30 to 40 years has been accomplished 


largely through the following influences Phe introduction of Replying to your letter, would state that, speaking for 

traveling cranes, key-seating machines, automatic. gear cut particular line of manufacture. we believe that the invention 
ters, automatic screw machines, turret lathes, milling machines f the turret lathe has been the greatest improvement in ma 
grinding machines, forming lathes, multiple drills, and various chine practice during the past 30 or 40 years. Of course, we 








Fig. 14.— View of Foundry. 


int gent management in the ofhes é Jutioni 1 manufacture in mat ther es 


Unqualifiedly the Milling Machine. Automatic Screw Machines. 


In reply etter asking what process or what machine What proc or what machine of the past 30 or 40 years 
mong all the improvements in the past 30 or 40 years has beet | beet t the most servic in machine shop operations 
of most service in machine shop operations, would say that w Ours 1dgment would be that the itomatic screw machine has 
should fedilv consider the m gy 1 ( ( ( ed tl | 1! cay { greater! 
nost tully filled s naitior i rigil ly de gned n tha I cl i gy ti me spec 
simpler torm und more fully in its later specialized type I HE CLEVs » P Loo. Co 

B. F. Sturtevant Co H. W. Cole, Secretary 


By W. B. Snow leveland 
at st Nn. Vass 
a The Automatic Turret Lathe. 
Milling and Grinding Processes. In reply our question, I should say that the introdu 


1 


Chere can be no doubt that the introduction of the milling tion ot the automatic turret lath is been the most imp 
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4 , 
step in economical production in the past. 30 or 40 years. M3 FRANK C. ROBERTS & CO 
reason for this is that | believe this machine has brought about v1 
a. greater increase. of production per machine and per man, [he members of the engineering firm of Frank ( Robert 
° { ‘rts 
ind’ a consequent greater cheapening in price than any other & Co., of Philadelphia, are Frank C. Roberts. C. E Ph. 5 
machine now in use in machine shops Che abandoning of ind John B. Miles. (¢ I: Mr. Roberts was born in Meus 
small forgings for finished work and the greater use of the York City in 1861. He graduated from Princeton University 
milling machine are two other important steps 7 
C. H. BenyAMIN 
Department of Mechanical Engineering 
Case School. of Applied oscrencs 
Cleveland, O 
Micrometers and Measuring Machines. 
In reply to the question, “What process or machine amone 
all the improvements of the past 30 or 40 years has been of 
the most service,” I should say micrometers and measuring 
machines, for the following reasons 
Che product from a-tool cannot well be more perfect tha 
the tool which produces it Measuring machin vith the 
various offshoots, make. it possible to manufacture perfect ma 
chines This in turn (with the addition of skill in operating) 
makes more perfect work at a minimum cost, than would 
possible without this indispensable tool. [ am fully « vinced 
that no One improvement, during the time mentioned, has had Frank C, Roberts. John B, Miles, 
such a far reaching effect upon the. development of the ma KR peo P ae ees _ 
: vas er neering in the 
‘Ss 0 > 0 Stn nicronn 11 . 
chine shop and the output.therefrom as the micrometer following yeas ~ comineer’ tos R renten ‘te 
\\ | Ery \Wi rle« i ( oper, He Vilt N Ce SS4 Sy nel tear Cordon 
Brown Hoisting Machinery Co 7 7 = 
g M ry Strobel & Laureau, Ltd.. of Philadelphia, from 1886 to 1888 
Cleveland, O ; “ie ) a 
ee _ i tine tter vear opened n offices ! }? deiphia, and 
A DISTINGUISHED STEEL METALLURGIST the business continued in his own name until 1803, when John 
. | ¢41 ‘ ‘ ] 
. Miles was taken it partnership the construction and 
| ! | 1] ‘ 2 ! last f ha er vecialty with this 
One of the most eminent authorities on the metallurgy of = : 
‘ ; firm, the tollowimeg tur oo tt ig iving been built 
ron and steek Mr. Howe is probably best known by hi ! yuil 
hed wider their supervision Lorain Ste ( rail () > 
n umenta vor lie ~ 
hbanon Furr Lebane P Warw Iron Steel 
’ ( ct : 
Metallurgy of Steel He w W e¢ 
, R \J ( * ‘ ? | ep \\ ' 4 () . N. I 
‘ N lube ( W he cr W. \ Laugh 
i848 the 1) San . 5 
1 | | - i. ‘ ct 
te (; il J \\ ( Vl ’ 
! e { ( tt | ( (, ' \y 
H wi He grad ‘ Nn : 
1 | { \} 1, \] ] ‘ P p o he ‘ 
Harvard 1 is6q (A M ie | \] 
ne ron Co. 1 Mara vhich w 
Is72) and trom the Mass 
chusetts It stitute I lecl : , s 4 
, | triuectin nart fF thy _ . considerahl 
nology in E871. Hew i 
Y Y o t 00.000 | ! mater il 
number t\ Dr ‘ \ , 
= 1 1 - \ ig he ‘ | ve 
Lutior since So ( las : 
een prot t netal = s 
. : re plat t Jose \\ }? () \ | nd 
urgy at Columbia Unive ; ' 
ne tor the ebanor rnac | v1 f 
sity. %In 1803 Mr. H 
, . | ‘ ‘ ( nre +e i { R el 
W pre Cl I L\niet R 
f 1) ‘ ( t the x ‘ ker 
cat nctitit f Mining a 
Henry M. Howe. , ; by Rd ita Mir oR flee 
Engineers: in 1895 Besse . | | glane 
, x eel cngag re ( po 
mer medalist of the Iron and Steel Institute; tn me ' 
vear gold medalist of Der Verein wr Betorderung ce 
Gewerbleisses In tos also the Franklin institut of PI oI P \] , 7 ae 1) 
delphia awarded him the: Elhott Cresson medal for dist : 
AS = ! > \ ’ ‘ , G l4 
guished scientific service Mir. Howe. y president of ‘ ‘ “ a 
ury of mines .and mining at the World's ( umbiat xp : 
struct uN t ' wine trey ee WN, 
sition ' | 
oO the engincer of I ge t the Pe : IX ble 
; : ( ect i = & | SXo. being 
Che Wharton Iron Co. last week decided to add a thire 
; . Hirst in charge roth truction tt ! gal I 
furnace to its Wharton furnace. p t at Orat N. J Mel 
— . . ( chee ) ‘ 4 
This will be known as furnace No.-3 and will be duplicate 
of No. 2. Frank C. Roberts & Co., of Philadelphia, Pa., will _ 
, , 1 dt é 
be the designing and constructing engineers Lhe stack wi 
be 100 feet high and will have 1 -toot s| nd 14-1 
hearth Sixteen tuyeres will furnish the blast Vhere will Furnace Nos. I nd 23 of the ] plant ‘ , & 
he rour hot blast stoves Uh pow er pla wh I I \\ pt | y | ‘ P R Pp aa vs P * _ 
vides the power for furnace No. 2 will be increased in capacity ; ; ; ; 
by the addition of another pair of blowine engine \ Uel . ' . N 
ling pig casting machine vill Iso he installed Upor t i ©5.045 1 ! N\ 5.02% | N - | 
completion of this furnas wil ive ‘ e N { | 
pacity of about 1,500 tons per « BS ‘ as ae — J my . P f 
siy' ‘ t Cast ! ( outp 
bou O00 1 | T | ‘ ’ ' ‘ 
\ll the chemical laboratori tt Steel Hoop ribed in Oct. 31 issue of } el Eugen 
Co., located at Youngstown, O 1 Pitt n ¢ Messler is superintendent ry fonaet at a sate 
continued Hereafter all the work w cular good by blast furnace managet wing to the fact 
laboratories ‘of the National Steel Co t Yor that a large percentage of M: ne Se a ge a eae 
- . . . » ¢ 5 ‘ss . ul ‘ ‘ ~ ~ 
or at those of the Carnegie Steel Co., at Pittsburg furnace fen running ad: hick 45 per cent 
q ~ =i < } 





ENGINEERING 


INCLUDING 


Engineers, architects, chemists, metallurgists, bridge and 


structural work, blowing engines, furnaces, forges, 


elevating machinery, conveying machinery, 
transport equipment, cars, industrial rail- 
ways, cranes, hoisting machinery, 
heating and ventilating equip- 
ment, roofings, etc. 


SECTION I. 
MACHINERY 


SECTION II. SECTION Ill 
ENGINEERING. FOUNDRY. 
SECTION IV. 

RAW MATERIALS 
AN° SUPPLIES 


FOR ALPHABETICAL INDEX TO ADVERTISERS 
oOo SEE LAST PAGE. 2u-- 
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NO AMOUNT OF SCALE 


That can form within a COCHRANE HEATER can prevent it 
from heating the water, so long as you can get any water or any 
steam into it. Is this true of a closed heater? The moment you 
neglect the latter its efficiency begins to be impaired, while a 
“COCHRANE ” will do its work for days and months—the scale 
that renders useless a closed heater collecting upon the trays in the 
“COCHRANE,” from which it can be easily removed. 
If you want further particulars, write fur Catalogue “ 11-H.” 


HARRISON SAPETY BOILER WORKS, 
Clearfield & 17th Sts., PHILADELPHIA, PA, 
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Unsolicited letters from 
first-class shops prove 
this. Copies of these are 
yours for the asking. 


We build 


LATHES 


ALL 
xX [riers EXCLUSIVELY. 


SCHUMACHER & BOYE, CINCINNATI, O., U. S. A. 
~ 
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» | Feed Water bieutennd 


Cut herewith illustrates Stilwell’s atest design. 


Made entirely of cast iron, Saves fuel a filters the 


: feed water for steam boilers. Use only exhaust steam ; 


Single, Duplex and Triplex. 


AIR COMPRESSORS 


Jet - Condensers -Surface 




















Feed Water Heater. 








now 





——~ — 4 INTERESTED ADDRESS 
The Stilwell-Bierce & Smith-Vaile Co.,  vavron!oio. US". — 
Phew Peer: NE P-L a Triplex Boiler Feed Pump. =f 
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THE CROSLEN 


Automatic Reducing Valve 





Will take compressed air, gas or fluid at an 

high pressure and reduce it automatically to 

any low pressure with absolute precision It is . 

absolutely free from leakag Its delicacy of “Ss 

movement in responding to the slightest adjust ; | 

ment of the index, and the absolute simplicity d ! 

of its construction commend it to all users of =? 

high pressure ‘aiaien J his = 
STEAM, AIR AND WATER. we Hi ” =—ae 

| . oe 


ENTIRELY AUTOMATIC IN ITS ACTION AND 
POSITIVE IN ITS REGULATION. 





THE CROSLEN MFG. CO, (n 
119-121 La Salle St., CHICAGO, ILL. Ay 
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THE GARRETT-CROMWELL 
ENGINEERING COMPANY, 


New England Bldg., CLEVELAND, 0. 
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| BLAST FURNACES, 
Bessemer and Open-Hearth Steel Plants, 


and all kinds of 


Rolling Mill and Labor-Saving Machinery. 
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Some of the Things 
We Have Done 


IRON TRADE REVIEW 





























































We have designed and built complete steel works, together 
with equipment, ranging in capacity from the great Open 
Hearth Steel Plant of the Tennessee Coal, Iron & R. R. 
Co. at Ensley, Ala., contaming ten 50-ton Open-Hearth 
Steel Melting Furnaces and Rolling Mills, to the small steel 
casting plant of the A. & P. Dutcher Co. at Milwaukee, 
Wis., with its one 3-ton melting furnace. 

lhe Wellman Patented Rolling Melting Furnace, of which we are 
the sole manutacturers, 1s now being adopted as the le ading 
type of steel melting furnace, and is being constructed of 
capacities ranging from three to one hundred tons per heat. 
\ special feature of these furnaces is the forehearth, which 
gives the melter much greater control over the bath and per 
mits of the contents of the furnace being disposed of in much 
less time than where the metal must be transferred to pouring 
ladles. Fifty-five of the Wellman Rolling Open-Hearth Steel 
Melting Furnaces are now in use or under construction. 
lhe Wellman Patented Charging Machines and Apparatus have 
been so extensively illustrated and described in the technical 
press and have been so extensively adopted by steel works 
everywhere that but little need be said of their superiority. 
We are the exclusive manufacturers in the United States and 
Canada of the Fraser-Talbot Mechanical Gas Producer, and are 
constructing and installing complete mechanically-operated 
gas producer plants of the latest and most improved designs 
and are prepared to guarantee for such: plants a minimum 
capacity for thoroughly and efficiently gasifying coal, and the 
maximum amount of labor required to operate the same. 
In addition to strictly mill buildings, our work embraces large 
manufacturing and office buildings, designed for special 
purposes, bridge work and general structural engineering. 
he modern machine shop of the American Ship Building 
Co. at South Chicago was designed by us, as was also the 
Caxton Building of Cleveland, Ohio. 

Besides building a general line of Standard Overhead Traveling 
Cranes, we are giving special attention to designing and con 
structing cranes for special requirements, such as gantry 
cranes, cantilever. cranes, spec ial cranes for pip works, 
shipyards, etc. 

In Blast Furnace Construction we have been connected with 
some of the most important plants at home and abroad. 
Coke-Oven Machinery is another field to which we pay at 
tention, together with Coal-Handling Machinery. 















Cable Address: 
“*Wellsea’’ Cleveland. 





ing Company 2 
Office and Works, CLEVELAND, O. 


She Wellman-Seaver Engineer- 























London Office: 





Engineers and Man- 
ufacturers 2 2 2 





47 Victoria St., Westminster. 
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Cross Oil Filters Big Concerns 


Are GUARANTEED to save 
50 per cent. on all oil bills. 
Use this blanK space to 
figure out how much one 
would save YOU! Sent on 
30 days’ trial. 

THE BURT MFG. CO., 

AKRON, OHIO, U. S.A. 


Largest Manufacturers of Oil Fils 
ters in the World. 


DO YOUR FIGURIN’ HERE 


have a faculty for getting the 
best on the market when they 
buy. They investigate thor: 
oughly, compare closely, test 
carefully—then place the order. 


THE FACT THAT 


Burt Exhaust Heads 


have been adopted by many of 
the largest concerns in the 
country speaks volumes for their 
merits. Better let one solve 
YOUR exhaust pipe troubles. 











WRITE FOR CATALOG TODAY. 


The Burt 
Mfg. Co., 


AKRON, OHIO, U.S. A. 





Largest Mfrs. of Oil Filters 
in the World. 


LL CLINE ADV DET 
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: TROPENAS STEEL PROCESS. 


I! BROADWAY. POWELL & COLNE, Agents. NEW YORK. 


Powell @ Colne will be pleased to supply all information, grant 
licenses, install plants and furnish expert instructing engin- 
eers for the manufacture of Steel by the Tropenas Process. nal 
Present annual output of Tropenas Steel exceeds 50,000 tons. 
Castings made with one Two-Ton Converter from 1 pound to 
10,000 pounds. * ¥ Strength and ductility guaranteed 
equalto Steel Forgings. * * One Two-Ton Converter has a 
working output of 10O0tons permonth. “* * The Tropenas 
Process is well adapted tothe general Steel Castings business, 
Repair Work, Machine Shops, etc., where quick delivery is 
wanted and where it is required to work the plant at full ca- 
pacity or shut down intermittently, according to the fluctuations 
oforders. “ * Rangeof Steel manufactured is from the mild- 
est to the very hardest, including Chrome, Nickel, Manganese 
and other special Steels for General Machinery, Railroad and 
Shipbuilding purposes. Sad we Hammers, Shop Wrenches, 
Track Repair Tools. Stamps, Dies, Rolls ana Crushers for Gold 
Mining. Steam and Street Railroad Crossings, Frogs, Switches, 
Knuckles, Etc. Gearing of every description. “ “* In every 
country where it has been introduced, Tropenas Steel has 
been accepted by the Government. Below is given the average 
of 22 tests made by the U. S. Government: ww ad w wv al 
SULPHUR, 0.035% ; PHOSPHORUS, 0.050 % ; ELaSTic LIMIT, 34374; TENSILE STRENGTH, 67722; 
ELONG - , 33.36 RED-OF AREA, 46.4%; BENT CoLD, 186 DEGREES. 


SBWSPSSSEBAARARERAED ETE AD 


ELEVEN PLANTS IN UNITED STATES AND CANADA. 
denne nn enannntaneeneennnenennenunneeet 





. 
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POOSOOOOOOOO SOOO OO OOOO OOO OOS OOO OOO OOOO OO? 


ROLLING MILL MACHINERY. 
BILLET MILLS. 
MERCHANT BAR MILLS. 
ROD MILLS. 
HOOP MILLS. 
FLYING SHEARS. 
CAS PRODUCERS. 
HEATING FURNACES. 


MORGAN CONSTRUCTION CO. 


ROLLINC MILL ENCINEERS, 


WORCESTER, - - MASS. 





ANNEALING MUFFLES AND POT FURNACES. 

WIRE DRAWING MACHINERY. 
CLEANING DEPT. EQUIPMENT. 

3 HYDRAULIC DRAW BENCHES. 

3 HEAVY COIL BENCHES. 

3 ROD AND ELEVEN BENCHES. 

4 FINE WIRE FRAMES. 

; 

. 

a 

Sd 


Se de be be be be hn te he hn bob bbb bb bb bb be bn be bn bb a bo bb bb bn Dp bp ip bp Dp en pp 


CALVANIZING MACHINERY. 


9OOOOOOOOF 


SHSSHSSSSSHSSHSHSSSSSHSSSHSHHSHHHHOOSOOOOOOOD 
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THE MORGAN CiNGINCCHING C0. 


ALLIANCE, OHIO, U.S.A. 








‘~wrewre + 







> 5 
Sa 


Manufacturers of 
Cranes of all capacities and types for every 
purpose, to operate by Electric, Steam, 


Hydraulic, Pneumatic or Hand Power. 


al i i i hi hi hi hi hi hi hi hi hi i hi i i hi i hh eh i 
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Steam Hammers, Punches and_ Shears, 
Hydraulic. Machinery, Rolling Mills and 


Special Machinery for any modern purpose. 


a i i i he hi hi th i he hi i i i i hi i hi hi i i he 
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| Cable Address MORGAN, ALLIANCE, Codes, | ABE: 
I 
} 
| 
| 
| 
| 
| 
| 
' 
; | 
. ; 
$ Two 5-Ton Capacity. 3-Moror Cranes, Havin TROLLEYS AND CAGES ENCLOSED PO! O 
; SERVICE, IN STOCK YARD or Ba Opren-Hearru Furnack Pranr Now 2. C 
2 STEEL Co., Lip., H Sr WorKS, MUNHALL., Pa. 
I SIESSSESE ETC RT DCEO 
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OVERHEAD 
TRAMRAIL SYSTEMS 


ESPECIALLY ADAPTED FOR 


MACHINE SHOPS AND FOUNDRIES. 


OUR NEW CATALOGUE 


FULLYZILLUSTRATED 


Will be mailed upon request. 


J. W. MOYER & COMPANY, 


Genera 1 Office and Works: 
1730 Howard Street, PHILADELPHIA, PA. 


NEW YORK OFPICE, 730 Park Row Bldg. 


THE IRON TRADE REVIEW 


The Canton BridgeCo. 


CANTON, ONTO. 


MANUFACTURERS OF 
Bridges, Turn- 
tables, Struc- 
tural Iron 


Work and Gen- 
eral Jobbing 


We also carry a large stock of 


BEAMS, CHANNELS, 
ANGLES, PLATES 
AND IRON BARS. 


Will cut to any length desired. 














THE DUFF PATENT 
WATER SEAL GAS PRODUCER. 


NOW OVER 2,300 IN SUCCESSFUL OPERATION 


rue Federal Steel Co., in thei 
various departments, have about 
90: the Pennsvivania Steel Co., 
110; American Steel and Wir 
i Dis 50; Sharon Stes (0 
National ‘Tube Co., 45, and many 

| In addit 

ist we | 

| onstruct | 

t I . which | 
the ( rado Fi XY | ( 


THE DUFF PATENTS Co., 


Empire Build 


PITTSBURC, PA. 
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BURNING APPLIANCES 











We Install Complete Fuel Oil 
Burning Plants and Guaran- 
tee Satisfactory Operation. 











TEXAS OIL WILL 
SOON BE HERE 
HAVE 
YOU 
HEARD 
ABOUT 
IT? 


The Name 
“ROCKWELL” 


Is a Guarantee. 


- 


Rockwell FUEL OIL BURNER. 


ms OIL Pumping Systems, 


Manufacture OIL Burners, 
OIL Storage Tanks, 
OIL Hose, 
OIL Furnaces. 


Rockwell FUEL OIL Pucsien System. WRITE FOR CATALOG ‘“ B.” 














Rockwell Engin 


26 Cortlandt St. 





FUEL OIL. 
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FURNACES 


FOR OIL, COAL OR GAS 


WE DESIGN AND BUILD FURNACES FOR EVERY 
PURPOSE USING ANY FUEL. THE OPERATION 
OF EVERY FURNACE GUARANTEED. 





A Battery of Case-Hardening and Annealing Furnaces. (For Oil or Coal Fuel.) 


We Make a Specialty of This Class of Engineering. 
The Name “ROCKWELL” is a Guarantee. 


WRITE FOR CATALOG “C.” 





eering Company 
NEW YORK. 
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Owego Bridge Company, 


OWEGO, NEW YORK. 


Goa HF — 








We have a corps of Engineers thoroughly 
experienced in designing steel structures. 
Our shops are equipped with the best of 
modern machinery, manned by experts. 





 % This Conveyor, at the » 
F\.* 4 coal from the river front to the 
¥ ] Y . »] “a, + , 
od 






mMrye cieval consisting oO 
belt conveyor. whic! 


dictribnuet it. bv 





tutomat 


Coal and Ore Handling Machinery. 


ROBINS CONVEYING BELT CoO., Park Row Bldg., New York. 


THE BROWN HOISTING MACHINEDY COMPANY. Ensineers and Designers of “Brownhoist” Coal and Ore Storage Plans 
x Ee 

et | YORK. 
and 
Works, 
CLEVE: 
LAND, 
Ohio, 
USA. fi 


























_ PITTS- 
BURG. 














LON- 
DON. 
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ELECTRIC TRAVELING CRANES. 











OUR STANDARD TYPE ELECTRIC TRAVELING CRANES POSSESS 
EXCLUSIVE FEATURES OF DESIGN, ACCESSIBILITY, SPEED AND 
GENERAL EFFICIENCY, WHICH INVITE THE ATTENTION OF ALL 
PRACTICAL ENGINEERS. WE BELIEVE THEM UNEXCELLED IN ALL 
THOSE QUALITIES WHICH CONTRIBUTE TO THE PRODUCTION OF A THOROUGHLY 
MECHANICAL AND MODERN CRANE. WE WILL BE GLAD TO TELL YOU MORE ABOUT 
THEM. WE ALSO MAKE LOCOMOTIVE CRANES, JIB CRANES, AND OTHER 
VARIETIES. 1 TON TO 100 TONS CAPACITY. 


NORTHERN ENGINEERING WORKS 


CLEVELAND AGENTS, NO. 6 CHENE STREET 
CHAS. E. STAMP & CO., NEw ENGLAND BLDG DETROIT, MICHIGAN, U.S.A. 













a IRON CITY ENGINEERING CO. 


MOTORS. SUCCESSORS TO FESSENDEN & RIDINGER 
GAS AND STEAM 410 PENN AVENUE, P 
ENGINES, BOILERS 


en ELECTRICAL ENGINEERS © 


ELECTRICAL SUPPLIES AND MANUFACTURERS AGENTS 


EVERYTHING 
ELECTRICA 








POWER AN D PRES. he y INSTALLATION Ba 

















Yi 
WE MANUFACTURE V 2 ig MACHiNE SHOPS 
WE CONTRACT a a NN. = POWER PLANTS 
WE DESIGN Pi mK FOUNDRIES 
WE ERECT (7 Ne SPECIAL 


hep eece * ot \ WORK 





w 


ATIONAL- 
Scam B)?1101 6) a 
COMPANY 


45 BROADWAY : New YorK , 
































THE IRON TRADE REVIEW November 14, 1901 


ae coecoooooores 
S. V. HUBER &’ 





CO. 


CONSULTING ENGINEERS. 






















Blast Furnaces, Bessemer and Open-Hearth 
Steel Works, Continuous Mills, Hoop 
Mills, Merchant Mills, Automatic Mill 
Tables, Labor Saving Devices relating to 


Rolling Mills, Steam and Hydraulic 


Machinery. 4 Me 4 4 & 3 4 























THE 


EYNON=EVANS 
Steam Jet Blowers 


FOR 


GAS PRODUCERS] | 


THE MOST SUCCESSFUL 
GAS PRODUCER BLOWERS 
in the Country To-Day. 


Used by All Large Consumers. 


WE ARE SPECIALISTS ALONG THIS LINE. 


Send for particulars and illustrated catalogue. 














WE MAKE— 
Injectors, Blowers, Ventilators, Steam Traps, Syphons, 
Exhausters, Condensers, High Grade Valves and Bronze 
Castings up to 10,000 Ibs. 


PATTERN MAKING. 


The EYNON-EVANS MFG. CO. 


1517-19 Clearfield Street, Philadelphia, U.S.A. 


New York Office, 107 Liberty Street. 
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WALTER KENNEDY 











DESIGNER OF 


BLAST FURNACES, 
STEEL WORKS, 
ROLLING MILLS 
and All Kinds of 
Hydraulic and Labor 


Saving Machinery. 











PITTSBURG, = = = PA. 
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STEEL vedanta 


== IN ALL BRANCHES === — 


BUILDINGS DESIGNED AND ERECTED 
In all parts of the world 


Root Frames and Trusses Blast Furnaces and Steel Works 
Cupolas, Ladies and Converters 
Boilers, Tanks and Heavy Plate Work 


RITER-CONLEY MFG. CO. 


PITTSBURG, PA. 


lalla a al aaa aaa ne | 
9 * 
a = 
3 THE RETORT COKE OVEN CO. 
& 7 
: Engineers and Contractors for : 
‘ RETORT COKE OVENS H 
e With or without recovery of by- * 
$ products % 6% «ff tf otf otk ott 4 
: ° 
+4 JOHN F. WILCOX, General Manager and Chief Engineer 4 
° General Offices: New England Bidg., CLEVELAND, 0. ° 
TTTTTTTTTTTTTT TTT TTT TTT TTT TT ee 





THE CHASE MACHINE Co. 
{tt ELM STREET, CLEVELAND, O. 
Hoisting, Car Hauling, Docking and Automatic 
Towing Engines. Builders of the well known 

WOOTTERS CAS AND CASOLINE ENCINES. 








OR amp eS 00-< 000 <> 600 <a> 000 <> 0009 


JULIAN KENNEDY, ENGINEER 
PITTSBURG, PA. 


mm re 


MACHINERY FOR THE ECONOMICAL 
PRODUCTION °& IRON 48° STEEL 


CONSULTATION AND EXPERT WORK IN 


GENERAL ENGINEERING PRACTICE 


CABLE ADDRESS “ENGINEER PITTSBURG” 


7060 <u 0 60 <em> 0 000 <em> 0 08 
Cee em 00am 0000 <em> 000 <emeoe 


00 0 <a 06 0 <a 06 6 <a 0 6 <> 0 6 << 0-0 6 <0 0 0 00 0 0 





Blast Furnaces, Bessemer and Open | 
} 


| Hearth Steel Works, Continuous 
M7 | Mills, Hoop Mills, Merchant Mills, ¥ 


C! 
tf 
pig Automatic Mil! Tables, Labor Saving ¢ fd 
| Devices relating to Rolling Mills, “ 
Steam and Hydraulic Machinery. | 
- o << 





Ferguson Bldg., PITTSBURG, PA, | 


Duff's Patent Water Seal Gas Producer 


OVER 2,200 IN SUCCESSFUL OPERATION. 


INVESTIGATION SOLICITED. 
THE DUFF PATENTS CO., °%;,¢99.Empire Bidg., 


Long Distance Telephone, 1898 Pgh 








A 
; ALEX, LAUGHLAN & CO. 


ROLLING MILL 
ENCINEERS. 





Continuous Mills for the economical production of 
Small Billets, Bars, Rods, Hoops and 
Cotton Tie. 





WIRE DRAWINC MACHINERY. 


Morgan Construction Co., 
WORCESTER, MASS. 








~~ 











ENGINEERS AND CONTRACTORS 


702-706 LEWIS BLOCK ::: PITTSBURG, PA, 


Cee een ee ees eee ee _ ses :_— Oe el ele ee ee ee 








Bonen 


WALTER KENNEDY 


CONTRACTING AND 
CONSULTING ENGINEER 


611 Penn Ave., PITTSBURG, PA, 


Long Distance "Phone 3174. 
————————— 

















THE WELLMAN=SEAVER ENGINEERING C0. 


CONSULTING AND CONTRACTING ENGINEERS 


New England Bidg. Cable Address 
CLEVELAND, O., U. S. A, “ WELLSEA " CLEVELAND 
Steel Works, Rolling Mills, Metallurgical Furnaces, Manu 
facturing Buildings, Machinery for the n ‘Oo 
nomical handling of al! kinds of materia 
Sole manufacturers of FORTER WATER SEALED RE 
VERSING VALVES and FRASER-TALBO!I 
MECHANICAL GAS PRODUCERS, 


LONDON OFFICE: 47 VICTORIA STREET, WESTMINSTER 

















| 





IRON CITY ENCINEERING COMPANY | 


Successors to Fessenden A Ridiager 


ELECTRICAL ENGINEERS AND MANUFACTURERS’ AGENTS | 
Electric Light and Power installations. Generaters, Motors, Are 
L ampe , Engines and Be — rs, Electric } Soo es. Bell ’Phe LD. | 


( yurt 13 99.P.&A,. *'Phone Maine 1% 410 Penn Ave,, Pitt irg, Pa, 


EDWARD E. ERIKSON,  fitiuiid't® 


Regenerative Gas Furnaces and Water Seal Gas Producers. | 


Produces Gas under Tubular B saving 


20 per cent in fuel Be NO. ‘SMOKE. 


DAVID LAMOND 


Contracting Engineer 





FERGUSON BLOCK, 3 33 $3 PITTSBURG, PA. 
Blast Purnace Construction 
AGENT FOR ¢ H. FOOTE PATENT 2 AND 4 SS I ICK 8 IVE 


Steel Works and Rolling 
Mill Engineers 


of 


Garrett-Cromwell Engineering Co. 


New England Building : : :: 2:2: CLEVELAND, 0. 
eeeececeeeooeooososoeooessosseseseseeeesee 
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MANUFACTURE? UNDER TWENTY-ONE PATENTS, 


ad ‘Will Hoist 
and Convey 


Loads 
Up to 20 Tons 


























pew for the construction 

of DAMS, PIERS, WALLS, 
SEWERS, PIPE LINES, CANAL 
EXCAVATING, and all Hoisting 








— , | ——— and Conveying Purboses. 


Copyright, 1895, by L dy rwood Mie Co ,N Y 
AERIAL DUMP IN OPERATION. 





An important feature of the Lidgerwood Cableway ts its Patent Aerial 
Dump, which permits of the load being dumped automatically in mid-air 


Steam and Electric Hoists. 


Send for New lllaastrated Book 


“"The Lidgerwood Cablewavy.” 


LIDGERWOOD MANUFACTURING CO., 


96 Liberty St., NEW YORK. 
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AT 






NORTHERN ENGINEERING WORKS, ** ° Secnoit wicn. 





AND HAND POWER 


CRANES. 


Write us. 





Cleveland Agents: 
Chas. E. Stamp & Co. 
New England Bldg. 




















Double Revolving Screens. 








COAL HANDLING 
MACHINERY. 











COAL WASHING 





AWNES cicctnc-steam-nano- 


DRARs COAL“ ORE 


THE BROWN HOISTING MACHINERY CO. 


Works, Cleveland, 0, 


NEW YORK. 26 Cortlandt Street. LONDON, 49 Victoria Street, S. W. 











MACHINERY. 








THE JEFFREY 





Send for Catalo 


Columbus, Ohio, U.S.A. 
New York. 





gue. 
: Coal Mining Machinery. 
cir.’ Electric Locomotives. 











Chicago. Denver. 








The Exeter Machine Works, 
PITTSTON, PA. NEW YORK OFFICE: 


CLEVELAND OFFICE : 15 CORTLANDT ST. 
707 NEW ENGLAND BUILDING. Manufacturers of 


Hoisting Engines Elevators and Conveyors 


OPOQQOODOO DOODODODOOOO OODOOOOS® 


For Power Houses, Coal Yards and Mines. 


























5 ® For Contractors and Mines. 
5 Overhead : 

@ . ® 

? Tramrail Systems? 

© ARE GREAT LABOR 5 

3 AND TIME SAVERS. : 

2 THE KIND which we make are © 

@ especially adapted for use in 

© 

(®) 

C FOUNDRIES, ALL FonPosss 
© MILLS AND SHOPS. 

© Which is the better plan, to have 

e 


) laborers stumbling over each other 
® trying to carry a ladle or heavy piece 
> of material] around the shop or han- 
, dle it with one of our tramrails in half 
@ the time and with half the number of 
@ men? 

® We can tell you all about it if you 
© will write us for our new illustrated 
© catalogue. 


~— ee 


3J.W. Moyer & Co. 
© 1730 Howard St., PHILADELPHIA, PA 
(e 

® NEW YORK OFFICE: 730 Park Row Bidg. 


(XO) ©) @) © OOO) OOK SKS) OO OOK OKOK SOONG) OO) OOOO 0KOKO OOOO 








LOCOMOTIVE 
CRANES 


IN CAPACITIES 


THREE TO FIFTY TONS 
INDUSTRIAL WORKS, 


BAY CITY, MICH. 











e 
QODOOOOQODOOGHQOGOQDOQDOOQDOOQOOOHHe 


Lidgerwood 
Hoisting Engines 


Are Built to Gauge on the Duplicate 
Part System, Quick Delivery 
Assured. 


STANDARD for Quality and Duty. 


OVER 17,500 IN USE. 
Steam and Electric Hoists. 


LIDGERWOOD MFG. 
COMPANY, 


96 Liberty St., New York. 


Chicago, Cleveland, Boston 
Pittsburg, Atlanta, 
Philadelphia, 
Portiand,Oregon, New Orleans 




















ELEVATORS 


AND 


CONVEYORS 


FOR 
Slag, Ore, SKelp, Bar 
Iron, Coal, 
Ashes, Pig Iron, etc. 


POWER TRANSMISSION 


| LINK-BELT 
MACHINERY CO. 


CHICAGO. 
Philade!phia: Link-Belt Engineering Co. 
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WHY DONT YOU USE 


Nuttall Cut or Planed Gears? The great 






saving of power required to operate and 







their good wearing qualities should in- 


duce you to write us for facts and esti- 







mates. 


R. D. Nuttall Company 
PITTSBURG, PA. 






















SOS (DDS SOS —_——— - Seem" 


FOUNDRIES, FACTORIES, MACHINE SHOPS, 
POWER PLANTS AND MILLS 


PROPERLY AND CHEAPLY VENTILATED 
BY USING 


“Pan-Coast” Ventilators 


Write us for estimates. 














4 
H| 


MPROVED PAN-COAST). PANCOAST INTERNATIONAL VENTILATOR CO. 


223-225 South Fifth Street, PHILADELPHIA. 


- 
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THE WM. TOD CO., 


YOUNGSTOWN, OHIO. 





~ 





RAKED KKK 


BLOWING 


ROLLING MILL En gines 


REVERSING 





Machinery for the Iron and 


Steel Trades a Specialty. 














SALES OFFICES: PARK BUILDING, PITTSBURG, PA. 


Te eee eee eee CCC CSCC CSCC CCC CCS SCS S CET 
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NEW YORK. PITTSBURG. 


Pressed Steel Car 


Designers and Builders of 


Bolsters, Side Stakes, Corner Bands, Brake Beams, and o 


RiO GRA NBDE WE STE RN S90 


51,000 
Pressed 
Steel 
Cars 
now 
in 

service 











ROBERT W. HUNT. JNO. J. CONE, A. W. FIERO. JAS. 


BUREAU OF INSPECTION, TESTS A 


71 BROADWAY, NEW YORK. 1121 THE ROOKERY, CHICAGO. 





Locomotives, Pipe, Etc. 
and Other Structures. Pu B 


CHEMICAL AND PHYSICAL 








FVERY THING. 


<D% TACKS, SAND, ROCK, ORES, 
ou <, RED HOT IRON,MOL TON 
La Ne SLAG, COAL AND SALT. 


y* OF verrnine 


<a 
CONVEYORS > | yy 
ELEVATORS lap 
y MADE BY 


C.0.BARTLETT & CO. 


CLEVELAND. 


RET I 
GEIL 


NGS 


, Desian artistic. The only 
8. Wrife to-day for 
details. THE BERGER’ MF. CO., Canton, 0. 


Deepest stam 
ones in Classifi 
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ROBERT W. HUNT & CO. 


Inspection of Rails and Fastenings, Cars, 
Bridges, Buildings, 


REPORTS AND ESTIMATES ON PROPERTIES AND PROCESSE 








W November 14, 1901 


CHICAGO, 


Combany 


Pressed Steel Cars, Wooden Cars with Pressed Steel Underframes, Body Bolstser, Truck 


ther pressed steel sbecialties, 








- HALLSTED. D. W. TIicNAUGHER. 








ND CONSULTATION 


MONONGAHELA BANK BLDG., PITTSBURGH, 


















LABORATORIES. 
:s 















O. TEXTOR, 


ANALYTICAL CHEMIST, 
METALLURGIST, 
AND ASSAYER. 


Analyses made of ores, metals, minerals, 
oils and manufactured products. 

Physical and chemical tests made on 
iron, steel and other metals. 

Examinations made of boiler waters and 
drinking water. 

Mining properties and mineral lands 
reported upon. 


158 Superior St., Cleveland, O. 











$000 000000000000 0000 OOS OOOOOOOS SOOO OOOO SOOO OOOO SOOO SOOO SOOSSOSSSOOSOOSOOOSO OOO OO0S 
4 FRANK L. CROBAUGH, M. S., Chemist, Metaltlurgist. * 
e Proprietor. ° 
e * 
e ® 
e a7 
; 1H : 
° . 
a 

e No. 17 Bratenahl Building, CLEVELAND, OHIO, U. Established 1804. H 
e ® 
$ WILL VISIT YOUR PLANT : 
$ lo correct your mixtures; to sample your iron; to explain a new proce of ] g S I $ 
: in obtaining satisfactory castings of any desired character 4 
H \nalyses of pig iron, scrap, babbitt, sand, clay, core-oils, and other materials Gene! \naly | Work $ 
2 ae . e 
4 My methods of | ceaure re outlined in a late work, entitled * 
s ‘Methods of Chemical Analysis and Foundry Chemistry. ’ ° 
? ° 
° One ounce of drillings is sufficient for a complete analysis Reasonable rates for analvses and advice. e 
° Correspondence solicited. : 
SOOSSSSSSOOSSSSOSSSSSSSSSOSSSOSSSSSSSSSSSSSSSSSSHSSSSSSSHSSSOOSSSSSSOSOSOOOOOOOEOESE 
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4 Gum pea Co... @! 
| 517-519 Western Union Building ry oH 


) CHICAGO, ILLS. 
SA aS 


~ Green Traveling Link Chain Grate , 


The Best Stoker. 


/ ait 
j 





Manufacturers of the 
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A 
= 
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a 
a OE 
—— AUTOMATIC, es LA RS 
» ECONOMICAL, ~ @)4 
& > ) L™™ je 
se ) % SATISFACTORY. ( 4) = 
— Write for References and Catalogue. ) eis QZ 
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i | Sx6i| BLAST FURNACE GONSTRUGTION | 25x33 

: | QC EX 

: Oe, ENCINEERS AND CONTRACTORS Oe 

















FIRE-BRICK HOT BLAST STOVES. 


Sole Representatives, U.S. A. 


Open-Hearth Furnaces, Massicks & Crooke’s Paten 


THREE PASS FIRE-BRICK STOVES, 


With McClure & Amslier's 
and Cc. W. McClure’s 
Patent Improvements. 


McClure & Amsler’s Paten 
TWO PASS FIRE-BRICK STOVES, 


With Centre Combustion Chamber. 


Heating Furnaces, :: 


Soaking Pits, 


All Kinds Brick Work. 








t 


t 





G.W.McCLURE, SON & Co. 


Oo) 
Oe 


SMITH BLOCK, PITTSBURG, PA. 

















Y 
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Hyde Water Tube Safety Boiler 


——) FOR | 
BLAST FURNACES, HEATING FURNACES, 
PUDDLING FURNACES, DIRECT COAL FIRING. 





























SAFE | ECONOMICAL, COMPACT 




















SOME OF THE ORDERS RECENTLY 
RECEIVED FOR HYDE BOILERS 


SOME OF THE ORDERS RECENTLY 
RECEIVED FOR HYDE BOILERS. 


SpANG, CHALFANT & Co., 2 |. G. Britt ¢ 
Pittsburgh, Pa.... 500 H. P ri; H.I 
Fourth Contract | ot 
es Timmes & Ht 


























—————— 


| . LEWIS BUILDING, 


v 
? 


| PITTSBURG, = 


MCKENNA STEELWORKING Co., A . 
Milwaukee, Wis.,1,200 H.P 8. S , Pa H. P 
Third C ac ¢ 
(Third Contract ia PIrTssv1 = & } ~ Co 
AMERICAN Car & Founpry Co j Pitts | 625 H. P 
Detroit, Mich......150 H. I f 
(Third Contract New Haven R Mit ¢ e | 
‘ Lt 
Repusiic: Iron & Sree, Co oe ibe New H ( 00 H.P 4 
Chicago, Ill........ soo H. P 2 . : 
(Eighth Contract } ; EI rs Lo # 
| Ky | H P 
PuLLMAN Co., ar bey | 
Chicago., Ill.......425 H. P es 
Ha STEEL & I y ? 
(Fourth Contract * 
Madison, | : H. P PY 
AMERICAN Routine Mii Co., ° 
Chicago, IIl.... ....s00 H. P. Hr 1 Re M ( en 
Fifth Contract CL Mo Hop ” 
Outro Faris Iron Co., é 
H New Albany, Ind., 500 H. P Ami » Ikon C « 
Third Contract | N Hep 7 
? 
# 
Two 250 H. PD. HYDE WATER TUBE BOILERS 
at the Union Works of the American Steel Hoo 
( pa Youngsto Ww O 
HYDE B ROTHERS & CO | 
°9 
od 
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~ THOS. B. RITER, President. JOHN S. CRAIC, Sec’y & Treas. 
m WM. C. COFFIN, Vice-Pres'’t. ROBERT A. McKEAN, Cen. Mer. 





Riter-Conley Manufacturing Company, 
STEEL CONSTRUCTION. 





OUR FIELD 
The World. 


OUR PRODUCT 
Blast Furnaces and Steel Works. 
Tanks—Oil, Water, Grain, Coal. 


Gas Works, Gas Holders, Retort and 
Purifying Houses. 


Buildings—/lill, Foundry and Factory. 
Steel Stacks—Self Supporting. 
Riveted Steel Pipe and Penstocks. 
Digesters and Converters. 


OUR CAPACITY 


100,000 Tons Finished Product An- 
nually. 


OUR WORKS 
Pittsburgh, Pa.; Allegheny, Pa.; Leetsdale, Pa. 


OUR OFFICES 


55 and 56 Water Street, Pittsburgh, Pa. 
39 and 41 Cortlandt Street, New York, N. Y. 
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E. E. ERIKSON, 


GARRISON BUILDING, 






— PITTSBURGH, PA.= 







Sa 







DESIGNER AND BUILDER OF 








Sheet Mills, Tin Mills, 
Open Hearth Steel Plants, and 













General Rolling Mill Machinery. 
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JULIAN KENNEDY, 


MECHANICAL 
ENCINEER, 





PITTSBURC, PA. 
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Complete Track Arrangement for Factories, Etc. 
Designed and Equipped by ARTHUR KOPPEL, New York. 


This firm manufactures everything 
requisite for the complete equib- 
a ment of INDUSTRIAL RAILROADS. 


nC —< Light Steel Rails 


_. ft 





and all accessories. 


Portable Track 


mounted on steel ties. 


Turntables 


of all diameters and for all gauges 


and cabacities. 





Switches and Frogs. 
Platform and Otber Cars 


for use in and around Factories, Yards, etc. 


Contractors’ Dump Cars, and 
as Coal Cars for Boiler Rooms 
=) Only. @ Wheels, Axles, Axle 
Boxes for All Kinds of Cars. 


(LIGHT RAILS, SWITCHES, FROGS )_.., 
| AND CARS ALWAYS IN STOCK. 





Re 


582a. 


ARTHUR KOPPEL, “Siam” 


Write for Catalogue and Prices. 
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COMPLETE EQUIPMENT 
w=, FOR BRASS FOUNDRIES 





SPECIAL FLASKS FOR MACHINE MOLDING MADE 
TO ORDIR AT REASONABLE PRICES. 





ALL FLASKS ARE GUARANTEED INTER- 
CNANGEABLE WITH ANY OSCAR 
BARNETT <STANDARD> FLASKS OF 
SAME SIZE MADE IN THE PAST FIFTY- 








SIX YEARS. 


CATALOGLUE G 
NOW RIADY, 
CONTAINING 
A FULL LINE 

OF NEW AND UP-TO-DATE 





BRASS FOUNDRY EQUIPMENT. 








Oscar Barnett Foundry Co. 


FOUNDED 1845. 586 McWhorter St., NEWARK, N. J., U.S.A. 
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20M hee 


Brass Founders’ Supbly Co. 


PRODUCTS. 












Steel Ingot Moulds. 
















FOR IRON FOUNDERS. 


We have the BEST WOOD FLASKS that are 
made. All are fitted up so that all the molder has to 
do is to get down and dig. None of his time need 
be wasted in making repairs. 

























The only perfect Flask for making brass 
castings is the “Improved Rib.” They are light, 
strong, the latest and best, and we guarantee 
them perfect. 








Spill Troughs. 


ye We are Selling Agents for Cabbage Pots.—For Reducing 
ee. NOBLE’S ELECTRO-MAGNETIC SEPARATOR. = ““*#P Metal toa Ball. 
















Every appliance necessary for the operation of a successful Brass Foundry. 


BRASS FOUNDERS’ SUPPLY COMPANY 


NEWARK, NEW JERSEY, U. 8. A. 





——= — 
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T. P. KELLY: & Co., 


FOUNDRY FACINGS AND SUPPLIES, 


544 and 546 West 22nd Street, New York City. 
Western Sales Office and Warehouses: CHICAGO. 


THE IRON TRADE REVIEW 


NOTHING MADE THAT 
BEATS KELLY’S 








KELLY’S LEAD has a national and 
international reputation for being the 
best and most reliable. 


We are direct importers and manu- 
facturers of Ceylon Leads for all 
purposes. 


Buy where you are sure of getting 
the goods. We have them in stock 
all the time and can give you satis- 
faction if you will permit us. 


All inquiries will receive immediate 


attention. 
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TABOR MOLD | 








VIEWS OF A FEW OF THE SIXTy. 
GENERAL ELECTRIC CO.’S FOUN 













No. 1. — Showing four 
Tabor power ramming Vi- 
brator frame machines in 
the General Electric Co,’s 
brass foundry. 


ieee’ Machines in | 


best sell 





{ 
1 












No. 2. — The 13x18 in. 
split pattern power ram- 
ming machine with special 
stripping plate attachment 
for 10x20 in, flask. 














The 30x48 in. split 
pattern power ramming 

machine fitted with a wooden pattern 
| for an oil box cap, weighing 1000 Ibs. 


= Buy a 











Ghe TABOR MANUF’G CO. | 
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FIVE TABOR MACHINES IN THE 
DRIES AT SCHENECTADY, N. Y. 


| a es 


YING MACHINES 













No. 4. —Showing the 60 
in. Tabor ramming machine 
specially fitted with Vibra- 
tor frame and attachment for 
drawing pattern by power. 


use are the 
ing agents 














No. 5.-- Showing the 
60 in. Tabor machine draw- 
ing the pattern. 













No. O.. 
Showing the 60 in. 
Tabor machine with roll-over 

attachment in operation. 





- Tabor 


l8th @ ae Sts., PHILADELPHIA, PA. 











| JAMES HARTLEY & CO. OF MANCHESTER, Ltd., 55 Victoria Bidgs.., Manchester, England SCHUCHARDT & SCHUTTE. Berlin, Vienna, Brussels, St Petersburg 
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MOUNT SAVAGE FIRE BRICK| 
ae Celebrated = 


ESTABLISHED 1841. 


CAPACITY, Moant Savage Fire Br ick, 


60,000 PER DAY: 18,000,000 PER YEAR. 
The First Manufactory of Its Kind in the United States. GOVERNMENT STANDARD. 


















Home Office and Works: MOUNT SAVAGE, Allegany County, Maryland, 


Branch Offices: No. 1 Broadway, NEW YORK, N. Y.; Land Title Bldg., Broad & Chestnut Sts., PHILADELPHIA, PA.: Park Building, 
PITTSBURGH, PA.; Stowe, Fuller & Co., 249 Arcade, CLEVELAND, O.; N. A. Williams Co., 219 E. Washington St., CHICAGO. ILL. 
































Best material obtainable. Seven works in two states on 
Highest Standard attainable. three competing trunk lines. 
A third of a century of suc- One quarterof a million daily 
cessful experience. capacity 


REEST=HAMMOND FIRE BRICK (0. 


PITTSBURG OFFICE: GENERAL OFFICE: 
912-914 Park Bailding. Bolivar, Pa. 


High Grade sincig Brick 















Established 1864. 
















CAPITAL STOCK 
$100,000.00. 














































SCIOTO 
FIRE BRICK 
COMPANY, 
Sciotoville, - Ohio. 












Special phtieties Rivin to the Denna 
and Foundry and Coke Trade. 






] 
y 


RR RR 6 eI 00-<> 000 <> 000-000-0009 


SPECIAL BRICK 


For Open Hearth and Bessemer Steel Casting. 


SHAPES 


Of all kinds made to order. 


Our fac ilities for prompt shipment are unex« elled 
Send blue prints or sketches and we will quote satisfactory 


prices. 


THE MANOWN a CO. 


GENERAL OFFICES: 
Hussey Building, PITTSBURG, PA, 


g FIRE BRICK ¢ 
- S TEEL W O RK s* 7 I 












DOVER FIRE BRICK CO., 


ra MANUFACTURERS OF a 
Farnace, Mill & Special 
Shabe Fire Brick. 
Office, 508-509 Cuyahoga Bldg. 


CLEVELAND, O. 








POP el el 


7060 <a 0 60 ~<a 6 00 0 <> 000 <0 00 
coos em ooe <i 06 00 <a 06 6 <a 0e 








And all other Purposes. Yearly Capacity 15,000,000. MANUFACTURERS OF 
. FIRE BRICK AND CQLAY. 

EVENS & HOWARD FIRE BRICK CO., St. Louis, U.S.A. nto i alien 
~~ o~ —— Telephone 42. NEW BRIGHTON, PA, 
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Stor FIRE BRICK } 
¢ Tbe Crown Fire Clay Company, 5 
; ; 
; ; 


| FIRE BRICK. FIRE CLAY. CUPOLA BLOCKS. | 


OHIO FIRE BRICK CO., Oak Hill, Ohio. 
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MOLDERS’ TEXT BOOK. 


AKRON, O10. 
76 Hilns. 75,000 Daily Output. 


911 Chamber of Commerce, CHICAGO. 
9900009 O0O065050O0OOO0 OOOO OOOOOOOOOOOO 


Being Part II of American Foundry 
Practice, giving the best methods and 


rules for obtaining good castings,with 








detailed description for making molds. 


The Oak Hill Fire Brick & Coal Co. 
OAK HILL, OHIO, 


Manufacturers of the celebrated 


O. K. Crown, O. K. and A brands of Fire Brick. 


A thoroughly practical book that 
should be in the hands of every mold- 
er. By Thomas D. West. 460 pages, 
SE nascintes. Ghdniindhsabeatnsinkonevenanes $2.50 


; 
i 
i The Iron and Steel Press Co. 
| CLEVELAND, 0. 





Close attention given to special shapes and sizes. Prompt ser- 
vice and good workmanship guaranteed. We solicit correspond- 
ence. Catalog and samp-.es on application. 


Chicago Office: 470 The Rookery, Chicago. 
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Chicago Fire Brick G.. 


MANUFACTURERS 


FOUNDRY FACINGS, FOUNDRY SUPPLIES, 
CUPOLA BLOCKS, FIRE BRICK. 





Molders’ Tools. 





EAST INDIA PLUMBACO, 
Cc. F. B. PERFECT WASH, 
SILVER LEAD, 

XX MINERAL, CORE WASH, ETC. 





CUPOLA BLOCKS, SPECIAL SHAPES, 
FIRE BRICK, FIRE CLAY. 





518 Chamber of Commerce Building, 


CHICACO, ILL. 


Long Distance Phone, Main 1639. 
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PITTSBURG OFFICE: 
912-914 Park Building 
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experience. 
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trunk lines. One 


daily capacity 


THE IRON TRADE 


REVIEW 
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ARE YOU A FOUNDRTYAN 2 





KF so, you will be interested in 
seeing our prices. There is 
nothing a foundryman uses in his 
business that we do not make or 
handle. With few exceptions, we 
can fill all orders from stock. 
We furnish everything, from A 
CORE NAIL TO A CUPOLA 
OR HEAVY. DUTY ELECTRIC 
CRANE. ‘o he} ae ae 
Estimates given on complete Lron 
and Brass Foundry and Pattern 
Shop Equipments. ::  ::) :: 
Plumbago, Facings and Blackings 


for all purposes. 
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Reese-Hammond Fire Brick Company 


Best material obtainable. 


SPECIAL ATTENTION 
FURNACE AND FOUNDRY AND COKE 


THE J.D. SMMTH FOUNDRT SUDPLT C0. 


CLEVELAND FACING MILLS 


CLEVELAND - and - CINCINNATI. 


eee 





GENERAL OFFICE: 
BOLIVAR, PA. 


HIGH GRADE FIRE BRICK 


FOR ALL PURPOSES. 


Highest standard 


attainable. A third of a century of successful 


Seven works in two states on three competing 


of a miullion 


GIVEN TO THE 
TRADE, 
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84 THE 


METALLIC 


Pattern Letters 
and Figures 


FOR FOUNDRYMEN AND PATTERN MAKERS 





12} 











30 Years’ Experience. 


MANUFACTURED BY 


A. W. BRIM, 


SENECA FALLS, NEW YORK. 


Sold in large or small quantities 


Send for Illustrated Catalogue with prices and discour 
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MOLDING SAND 


iron, Steel and Brass 
Foundries. 


Zanesville, Van Dorn, Wooster, 
Fulton and Sandusky Sands 
FOR 


HEAVY or LIGHT CASTINGS. 
SILICA SAND, FIRE 





SAND and CANISTER 








For Steel Castings, Furnace 
Bottoms and Cupola Linings 


Also FIRE CLAY. 


Quarry and Mill, CHALFANTS, OHIO. 


THE NATIONAL SAND CO. 


32 Wade Building, 


CLEVELAND, OHIO. 














ALL OVER 2 
THE ae 


| find tl ‘MILLETT 
CORE OVEN. 
Please remember that nine 
| i ( y 
‘Wiss o] ( 
ennlt Cones Wit independent shelf self 
osing, conti orking MILLETT 
mu have rything 
Your Cores will cost vou less and be turned 
t in better shape if you usé MIL- 
LETT. Coremaking becomes a pleasu 


output from the same met 
See the MILLETT CORE 
in the show rooms of the S 
Obermayer Company, Cincinnati a 


Chicago, and the J. W. Paxon Co., Phi 


MILLETT CORE OVEN CO., Brightwood, Mass. 
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THE SLY INCORPORATOR 
FOR BUILDERS AND CONTRACTORS 









o 


— 


( 4a r 

e: 
~ 

——— 


Ca 





- 

















; ane SLY INCORPORATOR will thoroughly mix or incorporate 


two wheelbarrow loads of sand and gravel or crushed stone and 


the required amount of cement, in the most thorough manner 
possible, and unload the whole charge in one minute. — [t will continue 
this performance indefinitely. There is no stoppage of the machine to 
load or unload. Nothing on the market will compare with it in either 


quality or quantity of work done 


\s a mortar mixer for plasterers, bricklayers or stone-masons it 1s 
without a peer. Hand labor will cost several times as much and no 
machine now in existence will stand a ghost of a show in competition 
with the SLY INCORPORATOR 


This machine will be mounted on a truck or on skids as desired. 
\ gas or gasoline engine mounted direct on the bedplate will furnish 


herequired motive power. 


lor further particulars and descriptive matter, address 


W. W. SLY, ''° "5 CLEVELAND, OFHIO. 
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| The Cleveland Foundry Supply Co. 


: 327 Garfield Building, Cleveland, Ohio. 
; MOULDING SAND, CORE FLOUR, 
' 





CORE SAND, FACINGS 
WRITE FOR PRICES WHEN IN THE MARKET. 


506 RR 6 8 eM 6 mR 86 I 6 86 eR 8 oe 6 8 4 em 6 
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Pulley Moulding Machinery 





Dn cscninesatinatoctiontens Ee 





50 to 56 
S. Clinton 
Street, 
CHICAGO 
ILL 


Built by 
[ A. 
DELANO. 





“HE above cut shows our No. 2 Pulley Moulding eM achine, which mot lds pulleys from 16 to 24 inches diameter, using grim 
patterns, g sets of inside and outside rings or stripping plates, 3 sets of arm patterns for each diameter, and 2 sample 
flasks, all of which outfit is shown in the cut, which is a re pl rodu ction from a photograph taken of one of these machines 


just previous to its shipment. We make nine sizes of machines, as follows 


No. 0 Machine, which moulds from 8 to 544 inches dia No, 3 Machi which moulds from 2 36 inches diameter No. 6 Machine, which moulds from 62 72 inches diameter. 
No. 1 6 to 154% No.4 7 to 48 No. 5% T to 60 
No, 2 ‘ 16 to 24% N be) N 0 to 72 


A few of the representative firms using these machines are as follows 


€>€>r6€>€>€>64>6€>€> € Or €» 006~3~3~2<3 (3 << I MSI IIIS 


The Edward P. Allis Co., Milwaukee, Wis Baush Machine Tool ¢ . Springfield, Mass H. N. Strait Mfg. ¢ Kaneas City. Kar 
The Falls Rivet & Machine Co., Cuyahoga Falls, 0 Woonsocket Machine & Press (o., Woonsocket, R.1 Link Belt Machinery Co., Chicag [il 
Golden's Foundry and Machine Co., Columbus, Ga Pratt & Whitney, Hartford, Conn Co-operative Foundry Co., Detroit, Mich 
Fraser.& Chalmers, London, Eng Crowell Clutch & Pulley ¢ Westtield, N.Y Samuel C. Tatum, Cincinnati, Ohi 
Webster Mfg. Co., Chicago, Il Meese & Gottfried, San Francisco, Ca Pyott Foundry Co., Chicag Ii! 

Lane Mfg. Co., Monipelier, Vt Wheland’s Machine Works, Chattan ga, Tenn Continental Gin ¢ Birminghan Ala 


ee ee Ke oe Se Se ee oe ee ee oe ol ee ells > Ys > b> Po Po Po Po | 


All users of these machines agree that they are profit makers. Are you interested? 
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ELECTRO-MAGNETIC SEPARATORS. 
EVERY FOUNDRY NEEDS ONE. 
SAVES [TRON AND SAVES POWER. 
Send for our Catalogue 


DINGS ELECTROMAGNETIC SEPARATOR COMPANY, 


STATION D. MILWAUKEE, WISCONSIN. 
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Maywood Labor Savers. 


The Maywood Molding Machine 


Will reduce the cost of your castings and improve their 








quality. Remember that we do not attempt to make 
your casting fit OUR MACHINE, but build it to 
suit YOUR JOB. very molding machine its 





thoroughly tested in our own foundry before it leaves 
here, and when you put a Maywood in your foundry 
you may be sure that it will do its work right. 










The Maywood Pneumatic Rammer 


Is made in various designs and sizes 





to suit different conditions. It is the only practical sand pounder on 
the market, and you will find it to your advantage to try it. One man 
will do as much work as half a dozen, and do it better. For ramming 


up loam pits and large molds it is to the foundry what the steam hammer 







is to the blacksmith shop, and the saving it effects is even greater. 









The Maywood Gas Engine 


Is eminently THE engine for manufacturing establishments of all kinds. 
The new modern plant 












of the American Malle 






able Castings Co. at 










Chicago Highlands, IIl., 


derives all of its power from Maywoop 





Gas ENGINES, and many other concerns 






have adopted it as the most economical 






and best built power producer. 












General Foundry Work. 


The capacity of our foundry is greater 









than needed for our own requirements, 






and if you are in want of first class gray 






iron castings, we will consider it a pleasure 





to furnish you quotations on receipt of 






sample casting or patterns. 








Write us wherein we can help you We will give 





your correspondence prompt attention 








MAYWOOD FOUNDRY & MACHINE CO. 


MAYWOOD, ILL., U. S. A. 






re 
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BRYAN VACUUM 3 
MOULDING MACHINE 3 














* 
FOR USE WITH 3 
WOOD PATTERNS. ; 
* 
* 
» 
> 


























Reduces Cost of Mould- 
ing 50 Per Cent. ... 








Does away with exbensive metal 
Patterns and Stripping Plates. 
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Central Vacuum Plant. 








Designed for 
any Service. 














Write for Cataloque and Price List. 








Bryan Vacuum 
Moulding Machine Co. 


P. 0. Box 492 ° LOCKPORT, NX. Y. 














General Eastern and Southern Agents: 


POWER SPECIALTY CO., 


126 Liberty St., - - - NEW YORK CITY. 





s pbb bb bbb bbb hb bbb bb ba pha hb apap naan nninis 




















November 14, 190! 


THE IRON TRADE REVIEW 





etc. 


Molding Machines 





14-in. x 16-in. Split Pattern Machine. 


The Tabor Mfg. Co. 


18th and Hamilton Sts., PHILADELPHIA, PA. 


James Hartley & Co, of Manchester, Ltd., Manchester, 
England. Schuchardt & Schutte, Berlin, Brussels, Vienna, 


LOWEST 
POSSIBLE 
PATTERN 


COST. 
. a 


SUITED 
TO ALL 
CONDITIONS. 


Cs 


1. Gated Work, 
no Change in 
Patterns. 


2. Vibratory 
Machines, no 
Stripping Plates. 











Jeloluse Core Compound 





time and material. 





547 W. 43d St., 


| Produces perfect castings at a saving of 


NATIONAL JELOLUSE CO. 
NEW YORK. Phone 1181 I 





Work at 


SALINA, PA 


Manufacturers of FIRE BRICK. 
stablished 154 








Office Rooms 27-28 Stevenson Bidg., Pittsburg, 
Pa 





ali: 


441 Sixth Avenue 











F.B. HOLMES & CO., Detroit, Mich. 


Manufacturers and Shippers 
Steel, Savage Mountain, Holmes 


FIRE BRICK. 


B R ( K Best made for Malleable. Rolling Mill Furnaces and Cupola Linings. 


MAIN OFFICE 


JOS. SOISSON FIRE BRICK CO., conneccsviLte, PA. 


MANUFACTURERS OF HIGH GRADE FIRE AND SILICA BRICK FOR 
ALL PURPOSES. COKE OVEN BRICK A SPECIALTY. 





























MILLETT’S PATENT 
Portable Core Oven. 


All complete and ready to put the fire in. 
No one who makes small cores can afford to be without it. 


DOUBLE DOORS, 


One closing the oven when the other is open 


SAVES FUEL. SAVES TIME. 
Send for Circular. 


Millet Core Oven Co,, Brightwood, Mass, 


The ovens can be seen in the sample rooms of the 
S. Obermayer Co., either in Cincinnati or Chicago 
and in the show rooms of J. W. Paxson &Co.. Phila 


delphia. English Agents, J. W. Jackman & Co., 39 


Victoria St., London, 8S. W 


Maple Mallets. 


OlL, SOAKED 


Bench Rammers. 


OILL SOAKED. 


Molders’ Bellows. 


H. S. UROOMAN., 


18th Place and Sangamon St., 
CHICAGO, ILL. 


Write for Catalogue and Prices. 








FOUNDRY 


FACINGS, 
SUPPLIES, 
EQUIPMENTS 


Importers and Refiners of 


GRAPHITE, 
CEYLON 
PLUIMBAGO 


For all Purposes. Send for latest Catalog. 


No Orders Too Large for Our Capacity, 
None Too Small for Our Best Attention. 


THE HILL & GRIFFITH CO. 


CINCINNATI, OHIO, U. S. A. 














The ABC of Iron, 


NOW $1.00. 
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WATERFORD 
MOULDING SAND 


NEAR CMICAGO 














Has We 
No Equal Refer to any 
for Large 
Stove Plate, Sand Buyer, 
Malleable Chicago 
* ron, or 
Agricultural The West, 
Implements as 10 
and the 
Sewing Merits 
Machine of 
Castings. This Sand. 





MASTER VAN DYE, 
Our Commercial Tourist, 


mae Soutaer wha MANY SANDS, = an Van Cos ae Most see 
Not only HIGH GRADE but LOW PRICE. 


Chicago, South-West and North-West. 


The Newbort Sand Bank Combany 


NEWPORT, KENTUCKY. 


BRANCH OFFICE, 113 Adams Street, 
CHICAGO, ILLS. Phone Central 270901. 
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MANUFACTURED BY 


Office and Works at 


CLEARFIELD, PA. 





THE ““CLEARFIELD” FIRE BRICK 


< . vespe Ace ; ‘ 

The Clearfield Fire Brick Co., Limitea, $000 — cone, Pee 
Room 418 Ferguson Bidg., 

PITTSBURC, PA., John Richardson, Agent 


"Royal Star’’ & “Scioto Star”’ 
High Grade FIRE BRICK, 
Best for Rolling Mills, 


Plastic and Ffint Clays 
for all refractory purpos- 
es at favorable prices 








We are today making 
patterns for con- 
cerns which are 

most ably and shrewd- 
ly managed. 

Many of the so- 

called ‘‘ Trusts” 

find it economical 

to have their pat- 

terns made by us. 


Keep down expenses— 
Don’t be buncoed— 


COBEILLE PATTERN Co.. 
Cleveland, Ohio. 













anything 


_ ~ — NN Nl Nl lt le tll alll all all al al lal 


is the greatest machine for mixing 


Especially adapted for mixing Con ‘ 
crete, Mortarand Foundry Facing . 

| Ask for printed matter describing : TALKS. 
( 


WwW. W. SLY, 


110 Elm St., 
CLEVELAND, OHIO. 





The Scioto 
STAR Fire 
Brick Works, 
Portsmouth, 
Ohio. 

Send for Cate 
logue. 
Ketablished 1871 
| Boorporated 
876. 














Contractor's Machinery For Sale. 


Must be closed out immediately for 
cash, by order of the United States Cir- 
cuit Court, entire equipment of large 
contracting firm, O’Brien & Sheehan, con- 
sisting of 7 steam shovels, one steam tug, 
4 scows, with derrick and pile driver, 7 


standard gauge locomotives, 12 in. and 
| The Sly 14in. cylinders, 3 36-in. gauge locomotives, 


232 dump cars, § hoisting engines, 2 stone 


) crushers, 5 steam pumps, 15 steam drills, 
Incorporator 12 portable and vertical boilers, 2 rail 


benders, 12 track jacks, 3 drilling ma- 
chines, 7 Wells lights, 25 tackle blocks, 12 
batteries, pile driver hammers, anvils, 
vises, bellows, forges, and a large amount 
of small items, including stock. CasH 


Address 


DREW MACHINERY AGENCY, 


Manchester, New Hampshire. 





eee 





ESTABLISHED 1879. 


Shippers of ail Grades of 





MOULDING SAND. 


Oar Sand is seCcOND TO NONE. Banks at Conneaut ba ; : > 
and Kingsville. Samples and Prices on Application. Conneaut, Ohio. 3:00 and 11:20 P. M. 


EXCURSION RATES TO FLORIDA. 


4 Via Balti & Ohio R. R. d Wash- 
The Ohio Sand Company. | ¥320i7e $083.83) a wah 


ful cities of the South. Stop-over privi- 
leges allowed on all round — 5 tickets. 
Two fast trains leave Cleveland daily at 





Call at City Ticket Office, 241 SUPERIOR ST. 





MOULDING SAND. 


Let a man once get the idea his goods are 
good enough and you may cross him right 





off the map. It is the alert, progressive man 
who succeeds. Any foundryman who wants 
to improve the face of his castings ought to 
try my Moulding Sand. | will send him a 
sample barrel without charge. _ If satisfactory, 
| will make a satisfactory price for a carload 
or more. It costs nothing to try it. It 
makes things look pretty smooth. 


EVERYTHING FOR A FOUNDRY. 


F. B. STEVENS, 


Detroit, Mich. 
































~~ 





PAPAL 


KEEP YOUR MEN POSTED. 


Let them learn how others turn out work. Give 
them a chance to keep informed. 


THE FOUNDRY 


publishes from month to month a history of what is 
taking place in the foundry business. It shows new 
methods and new appliances. 

The FOUNDRY believes that those who are mak- 
ing castings today are interested more in what has been 
accomplished than what it is possible to do, therefore 
its columns are kept free from too theoretical problems 
and actual practice instead is illustrated. 

The following are the contents of a recent issue of 
The Foundry : 

Trade Outlook. 

A Modern Foundry. Illustrated, 

Convention of A. F. A. 

Kranks’ Korner ¢ 
A Cheek Without Bars or Gaggers. Illustrated. Richard Barnett. (¢ 
Repeat Castings. Illustrated. George Buchanan. 

Name Plates. Edmund S. Sperry. 2 
Newten Cupola. Illustrated. 











Sly Water Mill. Illustrated 

Construction and Management of Cupolas. Thos. D. West. 
What Will Make Iron Wear? W. Osborne. 

Good Thing for Bench Molders. Illustrated. 

Why Foundries Lack Competent Foremen. Wm. H. King. 
Anthracite Coal as Cupola Fuel. T. F. Stimpson. 

Delano Pulley Molding Machine. Illustrated. 

Among the Foundries. 

Air Furnace Metal. 

Chimmie Powers’ Answers. 

Cast Iron Car Wheels. William Fawcett. 

Cast Iron Notes. W.J. Keep 

Cone Pulley Pattern. E. Kemmerle. 

Newton Disaster. A.C. Miller. 

Foundry Practice. Ed. B. Gilmour. 

Hardening Copper. 

Trials of a Foundry Foreman. C. Vickers. 

What the Molder Has to Do. L. C. Jewett 


Give the men in your foundry this much informa 
tion every month, and will they not be able to do their 
work better? They will, and you should see that they 
get The Foundry regularly. It costs but A DOLLAR 
A YEAR, and lots of firms subscribe for their men. 


THE FOUNDKY, "252 2344: o. 


i i i 


ee 
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WHITING FOUNDRY EQUIPMENT CO. 


General Office and Works: HARVEY, ILL., U. $8. A. (Chicago Suburb). 


AIR HOISTS, 900 in Daily 
Cylinders: 3” to 24” dia. Service. 


CRANES OF ALL. KINDS. Engineers and Designers of 


COMPLETE EQUIPMENT FOR FOUNDRIES. FOUNDRY PLANTS, 








IF YOU 
MELT IRON 


YOU SHOULD READ 


“Methods of Chem- 
ical Analysis and 
Foundry Chemistry,” 


By FRANK L. CROBAUGHI. 








SHOVEL and RAMMER 


TWO IN ONE. 
New Century and Pro-Tek-Tor Shovels 


Are equipped with our Patented Steel and 
Rubber Pean, which protects the shovel 
handle when used for ramming. and protects 
patterns from being damaged. 


The Osborn 


Founpry | Manuf’ g Co. 
SUPPLIES 


Shovels, Riddles, 
Bellows, Rammers, 

















Pails, Etc. All kinds of 
BRUSHES and | 
Cleveland BROOMS Chemistry is now playing an important | 






part in the determination of mixtures for 


Ohio 








castings, and for your own protection you 


———— 


should at least have a speaking acquaint- 





“ECONOMY” 


Wire Wheel Brushes 


For cleaning and finishing all kinds 
of metal castings. Last longer and do 
better work than any other wire brush on 
the market. 

Thousands now in use. Made any desired 
diameter or width face. 


ASK FOR BOOKLET. 


ance with this subject. 


A dollar and a half secures you this 









book, postpaid. 








The Iron Trade Review, 
Cleveland, O. 
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The Encyclopedia of Founding and Dictionary of Founding Terms 


Used in the practice of molding, together with a description of the tools, mechanical appliances, materials, 





and methods employed to produce castings in all the useful metals and their alloys, including brass, bronze, 
steel, bell, iron and type founding, with many original mixtures of recognized value in the mechanic arts. 


Also aluminum, plating, gilding, silvering, dipping, lacquering, staining, bronzing, tinning, galvanizing, brit 


annia ware, German silver, nickel, soldering, brazing, ores, smelting, refining, assaying, etc. By SIMPSON 
BOLLAND, author of ‘*The Iron Founder,” “The Iron Founder Supplement.’”’ t12mo.; cloth; sent postpaid 
on receipt of price... . oe ee : ae PS, hud ates st aed << oe 5 oun 
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AMERICAN SHEET STEEL 
COMPANY 








fe efe she she she sf 





DISTRICT SALES 
AGENTS. 


W. E. SrockTon 


Marquette Building, Chicas 


Ss 


W. J. Werstemn & Joun W. Goon 


Security Building, St. Louis 


5S. J. WATERMAN 


Chamber of Commerce, Detroit 


B. & S. H. Tuompson & Company 


Montre il Canada 


F. C. MILLIKEN 


Vandergrift Building, Pit 


ig, Pittsb 


S. L. Mircues 
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BATTERY PARK BUILDING, 


NEW YORK, 


Manufacturers of all varieties ot 


Iron and 
Steel Sheets, 


Black and Galvanized, 
Plain and Painted, 
Flat, Corrugated and «V” 


Crim ped. 


Drees BEBE BEV VVVVVVVTVVVVAVAD 


Apollo Best Bloom Galvanized 
Sheets, 

W. Dewees Wood Company’s 
Planished Iron, 

W. Dewees Wood Company’s 
Refined Iron, 

Wellsville Polished Steel Sheets. $ 


0000000000000000008008808080ees 
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THE CUYAHOGA 
STEEL AND WIRE 
COM DANY s* é* .* 


OFFICE & WORKS, CUYAHOGA FALLS, O. 




















MANUFACTURERS OF 


S=WIRE RODS 


Annealed and = Galvanized 
Fence Wire. Bright, Tinned 
and Coppered Market Wire. 
Tinned Mattress and Broom 
Wire. Annealed Stone 
Wires 2 st st ft 
Wire Straightened and Cut 


to Lengths. w& ww oo 


= —=WIRE NAILS 
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American Steel & Wire Co. 


NEW YORK, CHICAGO, DENVER, SAN FRANCISCO, 


Empire Building. The Rookery. 809 17th St. 8 and 10 Pine St. 





WIRE of every description, round, flat, square, triangular, and odd- 
shaped. Barbed Wire. Music Wire. Telegraph and Telephone Wires. 
Electrical Wires and Cables of all kinds—Iron, Aluminum and Copper. 
Rail Bonds. Bale Ties. Wire Rods. Wire Hoops and Bands. Mat- 
tress, Broom, Weaving and [arket Wires in all finishes. Special Wires 


adapted to all purposes. 


NAILS, STAPLES, SPIKES ana TACKS 


of all kinds. Standard Wire Nails in all sizes and shapes. Miscellane- 
ous Fine Nails. Tacks in count and weight packages. Dowel Pins. 


SPRINGS, Clock, Motor, Car, Furniture, Agricultural and all kinds 
of Fine and Heavy Springs. 


COPPERAS ana VENETIAN RED. 
POULTRY NETTING, galvanized before weaving. All 


meshes and sizes. 


HORSE SHOES, ‘‘Juniata’’ brand, iron or steel, in all sizes 


and patterns. Toe Calks. 


WIRE ROPE of every description and for all uses, and wire rope 


fittings. From largest to smallest sizes down to sash cord and clothes- 


lines. 


COLD DRAWN STEEL, Shafting, Free Cutting Screw 


Steel. Roller Bearing Rods. Rounds, Squares, Hexagons, Flats and 
Special Shapes. 


PLATES AND SH EETS of Pee and Open Hearth 


WRITE FOR CATALOCUE AND PRICES. 
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American Cin Plate Company 





MANUFACTURERS OF 


Coke Tin Plates, 


Charcoal Tin Plates, 











High Grade Terne Plates, 


Black Plates. 





GENERAL OFFICES: 


Battery Park Building, 


NEW YORK CITY, N. Y. 
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NATIONAL 
O2TUBE 2 
COMPANY 








MANUFACTURERS OF 


BLACK AND GALVANIZED Wrought Merchant Pipe, all 
kinds; sizes 1-8-inch to 30-inch, fitted in any manner desired. 


BOILER TUBES, [lild Steel and Charcoal Iron, for Stationary, 
Locomotive, and [Marine Work. 


CASING, TUBING, and Drive Pipe for Well Purposes. 


GAS AND OIL LINE PIPE. 


CYLINDERS, Lap- Welded and Seamless, tested from 100 to 3,700 
Ibs., for Compressed Air, Carbonic Acid Gas, Anhydrous Ammonia, 


etc., etc., etc. 


WATER AND GAS MAINS, Converse and Matheson Lead 
Joint Pipe, 2-inch to 80-inch. 


SEAMLESS TUBES, Shrapnell, Projectiles and [liscellaneous 


Forgings. 














Office of President and Treasurer, Office of Mercantile and Manufacturing Department, 


Conestoga Bldg., 
PITTSBURG, PA. 


Havemeyer Bldg., 
NEW YORK CITY. 





LOCAL SALES OFFICES: 


Havemeyer Building, NEW YORK CITY. 


70 Federal St., BOSTON. 267 S. 4th St., PHILADELPHIA. 
Conestoga Bldg., PITTSBURG. Western Union Bldg., CHICAGO. 


Foreign Office: Dock House, Billiter St., LONDON. 


Telegraphic Address: TUBULIPORT, LONDON. 
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THE 


LORAIN STEEL 
COMPANY, 


LORAIN, OHIO. 


SOOSOSSOSSOCO | 






RAILS, BLOOMS, BILLETS and SLABS 





GOOSSSSSOSOSSOSOSOCOOOCOSOOCOOOCOCOOOE 
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H.C. FRICK COKE CO. 








PRODUCERS OF 






CONNELLSVILLE COKE 







ONLY. 






For Blast Furnaces and Foundries; 
also Crushed Connellsville Coke 
(substitute for Anthracite Coal) for 
Manufacturing and Domestic Pur- 
poses. 








13,500 Ovens. 
Daily Capacity 30,000 tons of Coke. 






Mines and Ovens in the Connellsville Coke Region, 





Pennsylvania. 






Direct Connection with all the Railroads entering the 





region. 






Quotations, Freight Rates, Pamphlets giving full infor 


mation promptly furnished on application. 






Post OFFICE, PITTSBURC, Pennsylvania. 
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» AJAX PLASTIC 
. BRONZE 


FOR ROLLING MILL BRASSES 


FOR GREAT TENSILE STRENGTH, ELASTICITY 
AND ELONGATION, COUPLED WITH UN- 
USUAL NON-CORROSIVE QUALITIES, 


CASTINGS 


AND 


PROPELLER WHEELS 


MADE FROM 





wore 





Sold under written guarantee to 


rm 
Y Y Y wr aia a 


show $0 per cent. greater resist 
ance to wear than any other 


bronze sold on the market. Will 


Parsons Manganese Bronze 


CANNOT BE EXCELLED. 


not cut the journal under any 


conditions. 


For castings requiring great 


strength. . Guaranteed to ex 
. SOLE MAKERS 


The William Cramp & Sons’ 
Ship and Engine Building Company. 


ceed Government specifications. 


We Invire. CorrespOoNDENCE. 
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THE AJAX METAL COMPANY, 


PHILADELPHIA. 
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JOHN C. SCHMIDT, President. A. S. WHITE, Vice-President. J. T. DAVIS, General Manager. 


ROBT. GARLAND, Sec'y and Gen’l Sales Agt. ROBT. RIGNEY, Treasurer. 


STANDARD CHAIN CO. 


General Offices, First Nat'l Bank Bidg., Pittsburgh. 


CHAIN OF ALL KINDS. 











RAILROAD CHAIN, Mine Car Hitchings 
ANCHOR CHAIN, 


SHIP CHAIN. 


made from Special 


High Grade Material. 











Common or Proof Coil Chains, High Grade Crane Chain, 
Special High Grade Dredge Chain, Steam Shovel Chain, &c. 
We also manufacture 12 and 16 Ib. Iron and Steel T Rails. 


LONG DISTANCE TELEPHONE, STANDARD CHAIN CO. CENTRAL, PITTSBURGH 


DEPARTMENTS: 


Pittsburgh, Pa. York, Pa. Carlisle, Pa. Lebanon, Pa. Harrisburg, Pa. 


( ©)) 


Columbus, Ohio. St. Marys, Ohio. Marion, Ind. 





CHICAGO, - Ans 








BAR IRON BAR STEEL 








NUTS. PIG IRON. 


MACHINE BOLTS, GIMLET 
POINT COACH SCREWS, 
CARRIAGE BOLTS, TURN- 
BUCKLES. .. 9 .% o% 8° 


mm 
wr 


R. R. SPIK 














DISTRICT SALES OFFICES: 


New York, Cleveland, Birmingham, Buffalo, Cincinnati, 


St. Paul San Prancisco, St. Louis, Butte. Mont. 
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EPUBLIC IRON & STEEL CO. 
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THE MILTON MANUFACTURING Co., | 
Milton, Pa. 







MANUFACTURERS OF 


COLD 
Y PUNCHED NUTS 


Hot Pressed Nuts, Plate Washers, etc. 


Quality and Finish the Best. Send Specifications for Prices, 




































American Tron & Steel Mfg. Co. 


General Offices at Lebanon, Pa., U. S. A. 


MANUFACTURERS OF 


MERCHANT BAR IRON &@ 
mice AND STEEL“ — [ 


Also Every Variety of 


Machine Bolts, Nuts, Washers, Turnbuchles, Lag Screws 
Railway and Dock Spikes, Harbey Grip and other Railway Track Bolts 
Boiler, Ship and Structural Rivets 
CAR FORGINGS and RODS AND IRONS FOR BRIDGES, BUILDINGS, ETC., E17. 


This Company owns and operates the works formerly owned by 
J. H. STERNBERGH & SON, Reading, Pa. NATIONAL BOLT, NUT AND RIVET WORKS, Reading, Pa. LEBANON IRON CO., Lebanon, Pa 
EAST LEBANON IRON CO., Lebanon, Pa. PENNSYLVANIA BOLT AND NUT CO., Lebanon, Pa. 
















The Highest Grade 


of fit and finish is attained in our 
Philadelphia Eagle Carriage and 
Tire Bolts. 


THE UPSON NUT CO., 


CLEVELAND, OHIO. 








HELBY 
EAMLESS | UBES 
TEEL 

ARE THE BEST FOR MARINE, STATIONARY 
PY, B2 ee Molec). fe gh’, am -1°) 0 t-te - 


SHELBY STEELTUBE Co. 


NEW YORK - CLEVELAND - CHICAGO. 
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e Hlational Fire 
Proof Iron & Steel 
Protective Paint, 


For Iron Work, Smoke Stacks, Cupolas, 
Bridges, and all exposed metal work 
where protection from corrosion is 
desired, is the best on earth. Not sur- 
passed by anything made. Not affect- 
ed by acid fumes, chemicals, heat or cold. 








12 Minutes after Starting. 


The photographs shown herewith illustrate the 
benefits of our fire proof paints applied to wood- 
work over that of woodwork protected by the best 
obtainable lead paints on the market. They are 
ready mixed, made in any color desired, and afford 
a protection from the elements and from the 
spread of fire, that make them the most valuabk 
and. desirable paints on earth for woodwork 
DURABLE and Permanent in fire protection; 


made from linseed oil and standard paint pig 








WRITE US FOR PRICES 

OUR NEW CATALOGUE NEARLY 

READY :: :: :: :: SEND FOR IT 

THE FOLLOWING LETTER 
speaks for itself. The paint was used under the 
most severe test paint can be put to, and where 
nothing had ever been successful prior to such 
19 Minutes after Starting. applic ation 





GATES IRON WORKS, 

Gates Rock and Ore Breakers and General 
Mining Machinery, 650 Elston Ave., 
Chicago. 

August 26, IgoI 


Tue Nationa Fixe Proor Patint Co., 


40 Dearborn St., ¢ cago 
Gentlemen:— Replying to yo 
quiry as to your “Iron and Steel 
Protective Paint,’ would state that 
last May we painted for trial a portion 
of one of our « upolas at these works 


and are pleased with the results ob 


tained. This cupola is hot one day 
and cold the next, but the paint has 
shown no signs of wear, nor has 
cracked ot peeled in any way It i 
the first paint we have applied tl 





as stood the sever ests, a 
dgt ent ‘ W t { Ss ¢ 
good iterial tor tne pose 
fruly yours, 
(Signed C. J. WILTSHIRE, 
Foundry Foren 


Minutes after Starting 


the National Fire Proof Paint Co. 


40 DEARBORN SIREET CHICAGO, ILLINOIS. 
“WE WILL APPRECIATE YOUR INQUIRIES.” 











= 
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alt a lt ls, 


THE CROSLEN 
Automatic 


Reducing Valve 












































Will take compressed air, gas or fluid at any high pressure and 


reduce it automatically to any low pressure with absolute pre- 





cision. . It is absolutely free from leakage. Its delicacy of move- 
ment in responding to the slightest adjustment of the index, and 
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the absolute simplicity of its construction commend it to all 
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users of high pressure re) 

STEAM, AIR, WATER AND CAS. = 
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Entirely Automatic in its Action and Positive in its Regulation 











ADDRESS FOR CIRCULAR 


THE CROSLEN MFG. CO., 


119-121 La Salle Street, I | 





CHICAGO, = =- ILL. 
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SUPPLIES 


ENCINEERS’ 





SPECIFY 


CRANE VALVES 


FORVTALL PRESSURES AND PURPOSES 


SPECIFY 


CRANE FITTINGS 


FOR ALL PRESSURES AND PURPOSES 
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METALINED BEARINGS 


By their cleanliness and safeguard against fire, are particularly 

adapted for use in loose pulleys and similar classes of machinery. 

Metaline is a better lubricant than oil, and cheaper in the long run, 
more reliable and cleaner. Better than oil in enough ways to make you use 


it in every sheave and pulley you own. 


provides constant, uniform, lubrication 


of the most effective kind. .*. 


AND HERE’S PROOF : 


rhe 174" by 3 and the: x " Flanged Metalined Bushings we ordered from you 
Jan. 25th, were to replace bushings furnished by you Feb. 21st, 1893. so that they have 


been 1n use nearly 7 years in the loose pulleys of our elevator, requiring no attention 


running without the use of oil or any lubricant. We have been using these ‘'Oilless 
Bushings "' injother places in our works for a number of years 
F. N. DU BOTS 
43-247 oth Ave., New York 
Send for Catalogue. 
«ks and sheaves, fitted with genuine Metalined Bushings, 
can be procured from the following manufacturers 
BOSTON & LOCKPORT BLOCK CO., 142 Commercial St.. Boston, Mass. Lockport, N. Y. 
and 33 South St. N.Y. City. 
WALTER COLEMAN & SONS, Providence, R |. 
SHUBERT & COTTINGHAM, 118 N. Delaware Ave., Philadelphia, Pa 


NORTH AMERICAN METALINE CO.. Sole and Exclusive Manufacturers. 


40-48 3rd Street, LONG ISLAND CITY. NEW YORK. 








IT PAYS TO ADVERTISE IN THE IRON TRADE REVIEW. 
That is the testimony of the shrewdest and livest of them. 
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Requires no attention for years, but 
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aoe 
Machinery 
oa. wy 
Business . 


Will run more smoothly if lubricated with 


DIXON'S FLAKE 
Lubricating Graphite. 





WM. H. THOMPSON, 


470 THE ROOKERY, 
CHICACO. 






Tel., Harrison 1055 


va 








































We have a 
large number 
of patterns of 
Lubricating 
Pumps, High- 
Pressure 
Gauge Cocks, 
and Low- 
Water Alarms, 
patented, 
which are 
owned and 


They are not 
offered on the 
market as new 
and untried 
devices, hav- 
ing a large 
number of our 
patented de- 
vices in use, 
being simple 
and durable in 
; construction, 
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manufactur ed £3 Ts. and reasonable 
f only by our Ane in price. 
Company. 4 
H . It has no equal for efficiency in the factory, machine 
shop, engine or dynamo room. 
{ HILLS-McCANNA CoO., It will stop the moans and groans of your machinery 
4 and make it run like clock wor 
| INCOR PORATED 
Lubricating Pumps, High-Pressure Need and alt tines Mean Mia va 
| Steam-Cauge Cocks, Low-Water ee ee 
Alarms. - 
Ever had a free sample? 


WALTER A. ZELNICKER, 


Railway, Mill and 
Factory Supplies. 


LOUIS ° - ° - MoO. 






Joseph Dixon Crucible Company, 
JERSEY CITY, N. J. 





ST. 






Correspondence solicited for Prices or any desired information. 
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American Tin Plate Company 


MANUFACTURERS OF 


Coke Tin Plates, 

Charcoal Tin Plates, 
High Grade Terne Plates, 
Black Plates. 


CENERAL OFFICES: 
Battery Park Building, 


NEW YORK CITY, N. Y. 
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CEMENT COATED NAILS 


GENERAL OFFICE, 
Great Northern Bldg., 
CHICAGO. 


WAREHOUSES ; 
PITTSBURG, PA, 
BLUE ISLAND, ILL. 
KANSAS CITY, MO. 


ASE "WIRE AND ai Se 


W. L. SIMONTON, GEN’L mManacer 


EMLYN 


CHAS. H. HAWKINS, GEN’L SALES AGENT. 


IRON WORKS 


MANUFACTURER OF 


WORKS. 


EAST CHICAGO, 
INDIANA. 


TELEPHONE NO. 6. 


ADDRESS ALL COMMUNI- 
CATIONS TO THE CHICAGO 


OFFICE 


CAPACITY 
PER 


CHICAGO, 


THE 
~ 


McKIM GASKET, 


Made of packing encased in 
Soft Ro led Annealed Copper 


Cannot Blow Out 


Can be Reapplied Indefinitely. 


Made forall sizes pipes, flanges 
and manhole and handhole 
plates for boilers 


McCORD & COMPANY, 


Old Colony Building, CHICAGO. 100 Broadway, NEW YORK. 





IRON AND 
STEEL BARS 





GENERAL OFFICE: 
206-7 WESTERN UNION 


BUILDING, 


CHICAGO. 


"PHONE HARRISON 2016. 


50,000 TONS 
ANNUM 


v 
= 








For the busy man, the Solid Belt Dressing is 
4@ great convenience. We do not recommend 
it quite so highly as our Paste Dressing, but it is 
possibly superior to anything of the kind in the 






market. 
SAMPLE SIZE FREE 


JOSEPH DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 
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H. C. FRICK SPECIAL LINES IN 


ALLOYS) Ferro Chrome, 68 to 72% Ce. and below 1% carbon; Ferro-M bdenum 
- . , 


Molybdenum-Nickel, Ferro-Tungsten, S. A. M. Alloy—the Premie: Deox 


COKE CO., **Lion Brand.’’ } jdizer &« Ferro Silicon 25%, 50 75%, high grade free from mourit os 


RE FRACT ORY BRICKS Chrome and Magnesite Bricks Spe ally 
sé Matchless Brand. ”” \ for Basic and other furna linings 
Post Office 
ORES Pear Ore for Chemical purposes, Moly bdenite, Wolfram, Scheelite Mar ganese 


(eedas ons 28% d for Chemical, Electrical, Glass and Pottery perp ses, Carbo 
PITTSBURG, DA, ate of Barytes, Bauxite China, Clay Talc (Soapstone) for Paper Makers, Rub ifact ome 


Soapmakers, etc ; Flour Spar for flux; Rottenstone, high-grade, et« CHEMICALS, “COLORS. 


— GEO. G. BLACKWELL, SONS & CO., LTD. The Albany, Liverpool, Eng., 


Metallurgists, Merchants and Manufacturers. 


Producers of Works Cable Address Codes 


GARSTON DO’ KS. BLACKWELL, LIVERPOOL 4. B.C.. MOREING & NEal 
> 
Connellsville Coke 


Only. 


? RICK Manufacturers of the Simplex Car and Track Jacks, 
@* and dealers in Pig Iron, Steel and Iron Bars, 
COKE Springs and Wire. 


A. M. CRANE & COMPANY, CAroxs3:: 











BASIC OPEN-HEARTH STEEL BILLETS, 
BLOOMS AND SLABS, 


Guaranteed Analysis for Rolling Mill and Forging Purposes. 








For Blast Furnaces and Foundries ; also 
Crushed Connellsville Coke (substitute 
for Anthracite Coal) for manufacturing 
and domestic purposes. 


s.00 ovens. | BROUNDIOE gn ahygon 
iamond K. Brazil, 
Daily Capacity 30,000 tons of Coke. COKE O GARA. aerann Seah. 
, . Youghiogheny, 
Mines and Ovens in the Connellsville Agents: Piedmont 
Coke Region, Pennsylvania. General Hocking Fuel Co., Siinitent 
Blossburg. 
ai Connelisville, & CO. y 


Direct connection with all the rail- 











roads entering the region Stonega 
ind 810-820 Old Colony Bidg., 
" Coad SMITHING 
Quotations, Freight Rates, Pamphlets Pocahontas Statins bance in Genie Gani 
giving ful: information prompt 72 Hour Coke. Virginie, Ran tolph Smokeless Coal 





ly furnished on application. 











FORGINGS THE BASSETT-PRESLEY COMPANY, 


PIG IRON, COAL, COHE, IRON @ STEEL. 
PILING @ CRANE.° | | CLEVELAND, OHIO. 
Try our celebrated CROWN IRON-—3-8 in. to 2 in. carried in stock. 


PHILADELPHIA OFFIC] Lewis Block 
Girard Building PITTSBURG 
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Grand Rapids, Michigan. S 


Manufacturers of Car Wheel, Malleable, Special Cylinder and Strong Foundry Irons. 


The well-known brands of Lake Superior Charcoal Pig Iron 


PIONEER, CHAMPION, x 


BRRBRRAR 


ELK RAPIDS, ay 
& ANTRIM, EX CELSIOR. va 
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M. A. Hanna 
& Co., 


Iron Ore, Pig Iron 
and Coal. 
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INSPECTED © 
FOUNDRY IRON 


that is soft and strong and 
4A uniform and shows greatest 





fluidity—price is yours for 
the asking—originated and 





CLEVELAND, OHIO. 


vz 
at 





made only by 
CLINTON IRON & STEEL CO. 


Furnaces and Genera! OMices. 


Rew York Offices, 
orrTseues, ra le CORTLAND STREET 











TOD, STAMBAUGH & CO. 
IRON ORES. 


206 Perry-Payne Building, - - CLEVELAND, O. 











PIG IRON. fe Rishon ig. 8” 
HICKMAN, WILLIAMS & CO., Exclusive Agents. 


The Rookery, CHICAGO. American National Bank Bidg., LOUISVILLE. 
Tel. Harrison 1113. 








PicKkands, Brown @ Co., 


PIG IRON, IRON ORE AND FRICK COKE. 
CHICAGO. 











Drake, Bartow @ Go., | 
IRON ORE and PIG IRON. 


515°516 Perry-Payne Bidg., CLEVELAND, O. 















| OGLEBAY, NORTON & CO., «.* Lake Superior Iron Ures. 


AGENTS 


THE SPANISH-AMERICAN IRON CO., Santiago, Cuba. 
CLEVELAND. + += += PHILADELPHIA. 
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Pickands, Mather & Co., 
IRON ORE, 


PIG IRON AND COAL. 
CLEVELAND, OF10. 








rTwrrvYTYTYeYeYeweeTeee 


POOSOSSOOOOOOO 


| 
$ 


JEROME KEELEY & CO. 


Established 1860. 
421 Chestnut Street, Philadelphia. 


Pig Iron, Iron Ores and Coke. 


s, Muck Bars, 


ngineers in Metallurgy and Mining Steel and Iron Bloor 








Alabama Consolidated Coal & Iron Co., 


BIRMINCHAM, ALA. 


Manufacturers of the Celebrated Brands of Foundry Iron 
rhis iron is specially adapted to thin, strong castings 
ALSO 


Miners and Shippers of HICH CRADE STEAM COAL 


AND 
Makers of the Well-known “‘STANDARD’’ FOUNDRY COKE. 
Selling Agents for the North and West. 
MATTHEW ADDY & CO., Cincinnati, Chicago, St. Louis, Pittsburg, Philn- 
deiphia, New York. 
MOBILE COAL CO., Agents for Coal and Coke in Mobile territory. 















AMYVILLE-YOUGHIOGHENY GAS COAL CO, 


Operating the Celebrated “‘Amyville’’ Mines on Youghiogheny River 
B. & O. R. R. and the “ Katie’’ Mines at Bridgeville 
on P.C.C. & St. L. Ry. (Pan Handle). 
PITTSBURG & YOUGHIOGHENY GAS, STEAM & DOMESTIC COAL. 
General Offices: Iron Exchange Bidg. - PITTSBURG, PA. 



















CABEEN & CO., 


Real Estate Trust Building, PHILADELPHIA. 


STEEL BILLETS AND SLABS, BOTH BESSEMER AND OPEN HEARTH, 
PIG IRON, MANUFACTURED STEEL, &c. 








CRERAR, CLINCH & CO., 


The Rookery, CHICAGO, 
Pig Iron, Iron Ore, Coal and Coke. 









Ss i ie id ida POPPIN 


J. H. DIMMICH @ CO. 
( 


‘ Pig Iron, Steel and Coke. 


) 
) 
4 
DREXEL BLDG. PHILADELPHIA, PA. ? 


PG LAA&IOE&.E ara PALS ~ — ~~ 


~~ 


McKEEFREY & CO.. 
Pig Iron, Coal & Coke. 


LEETONIA, OHIO. 
OOO SOOO OOOS SOOO OOOOOOOS OOOO OCOOOOOOOES 


We make PIG IRON.: 


Foundry, Malleable, Bessemer. 
LET US QUOTE YOU PRICES. 


> The Columbus Iron & Steel Co., 


COLUMBUS, OT10. 3 
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LANE SUPERIOR CONSOLIDATED IRON MINES. 
Higb Grade Missabe Ores. 


Adams, Ainslie, Duluth, Hibbing, Hartley, Linwood 
and Pillsbury Mines. 


; OGLEBAY, NORTON & CO., Sales Agents, CLEVELAND, OHIO. 
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PIG IRON. 
SPEARMAN IRON COMPANY, Sharpsville, Pa. 
' Inspected Foundry Irons. 


Softness, Strength, Fluidity, Uniformity. 
AMERICAN SCOTCH BRAND UNEQUALED. 


Eee | 
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PITTSBURGH STEEL FOUNDRY, 
PRINCIPAL OFFICE, NATIONAL BANK OF COMMERCE BLDG., ' PITTSBURGH, PA. 


WORKS AT GLASSPORT, PA.- 


Ny, 





NZ 





LARGE ENGINE 
CASTINGS... 
SNMIP CASTINGS, 


STEEL DRIVING 
WHEEL CENTERS. 








aS Ie 





One of Our Machine-Moilded Steel Cears. 


STEEL ROLLS OF A SPECIAL MIXTURE 4 SPECIALTY 


THE LARGEST AND THE BEST EQUIPPED STEEL FOUNDRY IN THE WORLD. 








4NATIONAL TUBE COMPANY: 


BLACK and CALVANIZED 
Wrought Merchant Pipe, all kinds: 
sizes 1-8-inch to 30-inch, fitted in 
any manner desired. 















. 








CYLINDERS, 
Lap-Welded and Seamless, tested from 
100 to 3,700 ibs., for Compressed | 
Air, Carbonic Acid Cas, Anhydrous 
Ammonia, etc., etc., etc. 





























WATER and CAS MAINS, 


Converse and Matheson Lead Joint | 
Pipe, 2-inch to 80-inch. 


Mild Steel and Charcoal Iron, for Sta- 
v tionary, Locomotive and Marine 
Work. 


id 
v 
4 BOILE.R TUBES, 
li 


















CASINC, TUBING 
and Drive Pipe for Well Purposes. 





SEAMLESS 
Tubes, Shrapnell, Projectiles and Mis- 
cellaneous Forgings. 












CAS AND OIL LINE PIPE. 








CENERAL OFFICES: 
Conestoga Building, Pittsburg, Pa. 


LOCAL SALES OFFICES: 







Havemeyer Building, New York. Empire Building, Pittsburg. 
95 Milk Street, Boston. Western Union Building, Chicago. 
267 So. 4th Street, Philadelphia. 420 California St., San Francisco, Cal. | 





FOREICN OFFICES: 
Dock House, Billiter Street, London, E. C., Eng. 


TELEGRAPHIC ADDRESS-TUBULIFORM, LONDON. 
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Patterns for Castings. 


THE BALKWILL We also make a specialty of 
PATTERN WORKS, Wood Models for machinery, 
CLEVELAND and have had considerable 

’ experience in this line of our 
Omse. business. 





“OTIS” FIRE BOX PLATES A SPECIALTY. 


OTIS Flange Plates. Ship Plates. Tank Plates. 
Steel Car Axles and Forgings of all Kinds. 
Steel Castings from 100 to 75,000 lbs. 


Head Office and:Works, CLEVELAND, OHIO. 
Agencies: NEW YORK, 97 Cedar St. 
ST. ‘LOUIS, 6i15 N. Fourth St. WASHINCTON, Kellogg Bide. 
MONTREAL, Homer Taylor, {83 St. James St. 


SAN FRANCISCO, John Woodlock, {154-156 First St. 





THE 


fray Steel Gastings, seen 





25 LBS. AND UNDER. of © Fe 
Department Estimates given on not less De ae dias 
than 100 from each pattern. Bidg., CHICACO. 








AVERACE OF 22 TESTS 
TROPENAS ase 
U. 8. COVERNMENT. 
hs Wf 1 2) - Lolo) 4-3 - ae are 
Elastic Limit 34374. Tens. Strength 67722. 


% Elongation 33,36". Reduct. of Area 46,4. 
With one 2-Ton Converter, makes Castings from | oz, to 10,000 Ibs, Dent Ootd 100 En Abows, 


Te) f=) Agents: POWELL & COLNE, wew Yor« 11 PLANTS IN U. S. AND CANADA. 














Light Steel and Refined Malleable Iron C AS TIN G S description. 
TRUE TO PATTERN. @ SUPERIOR QUALITY. 2 UNIFORM STRUCTURE. 2 GREAT STRENGTH. 


ow wo YorkK, Pa. 





Norway Iron @ Steel Co., 













NEWARK, 
OHIO. 


Hydraulic Fittings, 
Oil Well Specialties, 


Castings Made True to 
Pattern and Uniform. 


Newark Iron & Steel Co., 


Open Hearth 

Steel Castings, 
Forge Steel, 
High Pressure and 


LONG DISTANCE ’PHONE 


358. 














Orders Solicited. 
Promptness and Rea- 
sonable Prices 
Our Motto. 








B Sh Made. 
PHOENIX HORSE SHOES ‘recur sens on request, 








PHOENIX HORSE SHOE CO., POUGHKEEPSIE, N. Y.~JOLIET, ILL. 
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> Graphite as a Lubricant = 
© OFapniie aS a LUDFICAN ° 
@ ~ 
@ , : © 
° Has no superior. It obviates @ 
‘ frictional heating, and offers ¢ 
: the greatest immunity of & 
. wearing of journals and jour- @ 
. . ° e 
z nal bearings. = 
e e 
: There is no grittiness in the 2 
) . 
2 WISCONSIN CRAPHITE. 2 
\e 
* ‘ _& 
5 Put up in packages for conveni- S 
2 ence; costs little, lasts long © 
® and is the very best lubricant © 
e . 
of for powerful engines, dyna ¢ 
. mos, cars and machinery. 2 
” e 
° : 5 
® Send for a catalogue explaining © 
e . . 
5 its source, its value and the < 
: various forms of its prepara- © 
~ . e 
° tion and field of usefulness 
* 
®) Samples on 
© application. 
® 


PITTSBURG, PA. « 


OOOO OO CO TC) 


The ABC of Iron, 


>" Wisconsin Graphite Co., *. 3 


® 
Of 
® 413 Market Street, 
ad 
. 
‘e 




















NOW $1.00. 








American 


Battery Park Building 
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We know the quality of every material which enters into Ce 
Paint, because we manufacture all, even making our own oil. T 
Colonial Paint on any exposed iron work and notice 
t lasts tha ther ds 
rhe Colonial Paint & Varnish Co., Cleveland. 
a 
=) 





Strictly Chemically Pure Acids and Aqua Ammonia, 


ESPECIALLY ADAPTED TO LABORATORY WORK. 


MANUFACTURED BY 


THE CRASSELLI CHEMICAL COMPANY, 
General Office and Principal Works, CLEVELAND, O., U, S. A. 
STOCKS AT 


Tremley, N. J., New York Office, 63-65 Wall Street 
St. Louis, Mo. Cincinnati, O. Milwaukee, Wis St. Paul, Minn. 
Beaver Palls, Pa. East Chicago, Ind. Birmingham, Ala. 


Philadelphia, Pa.: Wm. M. Wilson's Sons, 225 Dock Street. 
Baltimore, Md.: James Thurston, 210 Buchanan’s Wharf 


Chicago, Il.; James H. Rhodes & Co., 42-44 Michigan Ave. 














and Lace 
Leather. 


Rawhide Belting 


2 ALSO 2 





Rawhide Rope, Pinions, Picker 
Leather, Halters, Bell and Regis- 
ter Cord,and other Rawhide 
Goods of all Kinds. 2 2 22 2 











The Mabbs Hydraulic Rawhide Packing. 





75-77 Ohio Street, 
CHICAGO, ILL. 


Chicago Rawhide Mfg. Co., 


Sheet Steel Company 
New York 


Manufacturers of all varieties of 


IRON AND STEEL SHEETS 


Black 


Plain 


and Galvanized 


and Painted 





Flat, Corrugated and “ V” Crimped 


Apollo Best Bloom Galvanized Sheets 

W. Dewees Wood Company’s Planished Iron 
W. Dewees Wood Company’s Refined Iron 
Wellsville Polished Steel Sheets 


DISTRICT SALES AGENTS 
W. E. Srocxton, Marquette Building, Chicag T. W. Simpers, Land Title Building, Phisadelphia 
W. J, Wersrein & Joun W.G » Security Building, St, L F. C. Miturmen, Vandergrift Building, Pittsburg 
S. J. Warerman, Union Trust Bidg., C 7 $. L. Mrvemss. Heasea Bailing, New Orlean 
Hoce &. Swirr, Portland, Oregor W. T. SHannon, 34 West Ninth Street, Chattanooga 
F. A. Goopricu & Company, Chamber of C , Detroit Lee CuHamsBertain, L Angel 


B. & S. H. Tuompson & Company, Mon 7 L Hastines, 1622 Arapal Street. D 
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The “ORICINAL GANDY” 
STITCHED COTTON DUCK BELTING, 


Especially adapted for Main Drivers, Saw Mills, Cotton Gins, Cotton 
places where beits are subjected to moisture or 
atmospheric changes, the “GANDY ’’ stands paramount. 

For further information, prices, etc 


THE CANDY BELTINC CO., Baitimore, Md. 


Presses, and for all 


write 


icecream Oe a in in bo in De be An en in De De tp De ie it 


-) de) -7-wa to) @ ee ete) -1 4 1 T ; 


AS REQUIRED FOR 


Mining Uses. 
Speeciat ScrREENS FoR COAL AND Coxe. 
Bi.,3 HENDRICK MFC. CO., Ltd., 


Cc arbonde ale, 


Stone, Ore, Zinc, Lead, and all Railroad and : 


Pa. 


£.0000600000000006600060004000600000600000006600000008 





Brown’s Patent, Seamless, Oil Chamber 
Truss and Clip Bar SKeins. 


The Best Cast Iron Skein in the World. Inter- 
changeable with D.V.&Co. and Anderson Truss. 







YOUR ORDERS ARE 
SOLICITED. 
WORKS AT GRAND CROSSING, CHICAGO, ILLS. 
W. B. MITCHELL, Agent, Manufacturer. Office: 80 Michigan Avenue, Chicago, U.S. A. 
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SPECIAL L 
ALLOYS — 


9 m ) | 1d below I | 
lybdenum- “Nickel, Fe rro-T 


sas hae con rer cent, 50 per cent, 75 per cent, hig! 


‘Ref rac tor Vv 
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Chrome a Magnesite Bricks—Specially Basic 
ORES 

Chrome Ore for Chemical purposes, Molybdenite, Wolfram, Schee 

ind graded for Chemical, Electrical, Glas ind Pottery pu 

Bauxite China, Clay Tale (Soapstone for Paper Makers, 

Makers, etc.; Fluor Spar for flux; Rottenstone, high ¢ 

N 2) ac ire too ire’ pa N S 





GEO. 


BLACKWELL, LIVERPOOL, 


9OOOOOOOOOOO 





RUBEROID 


rade Mark Re 


ROOFING 








Ruberoid stands great 
heat or intense 
well. 
or asphaltum. 
roonng 


For Foundries, 


cold equally 
Contains no tar, paper 
The greatest 


Machine Shops, Etc. 


ever invented, because it is not 
injured by uneven tempera- 
tures and is proof against 
W eather, water, heat, cold, 
alkalies, gases, etc. We 

. pro ofs ready to convince 








THE STANDARD 
PAINT COMPANY, 


New Yor«K, 2 CHICAGO, 
soo William St 189 Fifth Ave. 








Mark your tools with a Stee! Stamp 





34 PROSPECT ST. 
, CAMO 


CLEV 


°LAN. 








“Lion Brand.?’’ 


Bricks 


66 Matchless Brand,”’ 


Molybde 
Deoxidizer, & 
) ties 
i ly’s 
, Ma 
oses \ irp Ba S 
28) Ma S 20a 


. BLACKWELL, SONS & CO., Ltd., 


THE ALBANY, 
METALLURGISTS, 
Works: GARSTON DOCKS. Cable Address: 


Ababa aAAAAAAAAAAAAAA AA phpbb dpi ppp ii ppp inl 


LIVERPOOL, ENG. 
MERCHANTS AND MANUFACTURERS. 


Codes: A. B. 


Sh hh ehh d ddd hh hhh hhh AAA, | 


®© When writing to advertisers ; 
please mention THE IRON ; 
TRADE REVIEW. : 
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C., MOREING & NEAL, 
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MONONCAHELA IRON & STEEL CO., 


Manufacturers of 


Charcoal Bar lron CARTER BRANDS Charcoal Iron Chain 


ALL SIZES. 
United States Covernment Specifications Cuaranteed. PITTSBURCH, PA. ; 


ee enemeneee 


MALLEABLE 
Buhl Malleable Co, EAST NG Ss. 


DETROIT, MICH. 


BBB BBB BLOF LLL 
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E.R. ALLEN, 


MANUFACTURER OF 
All kinds of soft, fine medium and heavy 
Gray Iron Castings to order Boiler, 
Heater and Architectural Iron Castings 
a specialty. Send forPrices and Estimates. 
CORNING, = NEW YORK, 





We MAnuracTure and Erect 


STEEL FRAME MILL BUILDINGS 


in all parts of the United States. 
IRON and STEEL TANKS (or Liquids or Gases. 
GERM PROOF WATER FILTERS, 10 gal. to 10,000 gal. capacity per hour. 


RIVETED STEEL PIPE. 
STEEL STACKS. GRAY IRON and 


hb b&b & 4 4&4 4&4 & 
i 
hbbbbboo bois 
hd 











(Established 1802.) Vincent Valve Co., 
PITTSBURCH, - SANDUSKY, O. 








GRAY IRON, BRASS, ALUMINUM, BRONZE. 


High Crade. Reasonable Prices. 
R LIABLE FOUNDRY CO., *3.°"'* QUINCY, ILL. 
: J.N. Dyer & Co., 1425 Monadnock Block. 


Chicago Representatives : 














AMERICAN MALLEABLE 
CASTING CO. 









MALLEABLE IRON CASTINGS 
KINDS 









OF ALL 





OUR CAPACITY IS 20,000 TONS. 
PROMPT DELIVERIES. 




















MAIN OFFICE: 
Chamber of Commerce, - - CHICAGO, ILL. 
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Ghe VULCANUS FORGING CO., 




















Upset Rods, 
Air Brake Pins, 
Car and Machine Forgings, 


Structural, Ship and Boiler Rivets. 





esses pewevevrrrrr eee irr) RAAB AA ADM A ete tele tee te tte Se te tat te tte th te ttt te tt tt tS tS 


‘THE CHAMPION RIVET CO.. 


CLEVELAND, O., U.S. A. 


VICTOR) soier an 
RIVETS ) Structural : 





; Finish Unenceiies. Quality Highest Standard. 
: COVERNMENT WORK A SPECIALTY. 


VETTE EET ETE TY FE TET err E rrr ee eww 








é; CLEVELAND RIVET. & FORGING CO. fr 
, EAGL iD BRAND a 


r Pi RIVETS cones] 








JenKins Brothers’ Valves 


are manufactured of the best steam metal, and are fully guaranteed. Why experi 
ment with cheap valves? If you want the BEST ask your dealer fi 
factured by Jenkins Brothers. Remember all genuine are stamped with Trade 
mark like cut. 


JENKINS BROTHERS, New York, Philadelphia, Chicago, Boston. 





or valves manu- 











: The Lunkenheimer Patented “Clip” = 
Gate Valve 


Is a Single Disc Double-Seated Valve. 








Made in iron, all wearing parts gun metal 
Compact, strong, durable, low priced. Un- | 
equalled for pressures not exceeding 100 lbs 
Made in iron, brass mounted screw ends ! 
! to6 inch, flange ends 2to6inch. Alsoin all 
iron for cyanide and other acids 
| Specify them and order from your dealer. 
| Write for Catalogue of Superior Brass and 
Iron Engineering Appliances. 





Pe 





THE LUNKENHEIMER Co. 
Sole Makers and Patentees. 
CINCINNATI, O., U.S.A. 


BRANCHES: : 
NEW YORK--26 Cortlandt Street. LONDON--25 Great Dover Street, 8. E. 
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Carborundum 

by the work it does. 
Take into consideration 
the qua ity of the work, 
the quantity of thework, 


the life of the wheel— 


Carborundum 
Grinding Wheels 


are guaranteed to save 
money in every shop 
where an abrasive 

is used— 

to do more work— 
better and cleaner work 
and to last longer than 
any other grinding 
wheel made. 


Write for the booklet. 


The Carborundum Company, 
Niagara Falis, N. Y. 
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+ Steam Tube Welding Works. } 
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M. ALLEN, President 
WM. 8B. FRANKLIN, Vice-President. 
F. | ALLEN, Second Vice-President 
J. Bb. PIERCE, Secretary and Treas 











BI RW BLL & BRIGGS, General Agents 
i s Clark Bide 
U8 Superior St., CLEVELAND, O 


C., A. BURWELL, Chief Inspector 
ind 33 Clark Bide.., 
S Superior St., CLEVELAND, O 


J. E,. WOLCOTT, Special Agent 
d ind 33 Clark Bide 
1K Su 






















Che Wright 
Improved Safety 
Water Columns 


In Construction Simple. 


In Principle Perfect. 
work &” parts atta ed to to . If rey 
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ONE VERTICAL VALVE. re Lt 
ONE SEAMLESS ROUND @)43 WATER COLUMN 
FLOAT. GAUGE COCKS Ai63 ) 
ON EITHER SIDE. EXTRA non 


HEAVY CONSTRUCTION 
TO MEET THE REQUIRE. 
MENTS OF MODERN HIGH 
PRESSURE PRACTICE. 


The Wright Emergency 
Steam Trap. 


‘ 
SEDIMENT 


CHAMBER THE WRIGHT STEAM SPECIALTIES: 
Safety Water Columns, Emergency Steam 


Traps, Feed Water Controllers, Water 
Gauges, Gauge Cocks, etc. “© "¥ "¥ ¥ ¥ 











WRICHTS 


| MPROVED SAFETY WATER 


£ (OLUMN 





COMBINED HIGH AND LOW 
wat 


cf ALARM 























| Se Can we send our Catalog? 


WRIGHT MANUFACTURING CO. 


30 SHELBY STREET 
COR. WOODBRIDGE. 





DETROIT, MICH. 
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BRASS Finishers 





THE 


JJ. RYAN & CO,, 


68-74 West Monroe St., CHICACO. 
Best Bronze, Babbitt Metals, Brass and Aluminum. 


IRON TRADE 







CASTINGS 


ON SHORT NOTICE. 
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Offices: *-= * 
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HIGH GRADE GRAY IRON AND SEMI- 
STEEL CASTINGS 
For Hydraulic Presses and other high 
pressure work. 


SALAMANDER IRON 
For resisting heat, guaranteed to stand 
fire test three times greater than ordin- 

ary gray iron. 
Electrical Castings of Guaranteed Magnetic Power 
BROKEN MACHINERY WELDED. 


Davis & Ludwig Foundry Co. 


240-256 Root Street, - CHICAGO, ILL. 











CUSTOM CALVANIZINC 


We have the most modern and best equipped job shop in the country, and are 


the hot process. 


Se ee be be hb bb hhh hhh hh hl bh hh bh hh bbb hb bh bh bb bb he bl 


BESSEMER COKE COMPANY, 


Manufacturers of 
CONNELLSVILLE COKE, 
Furnace, Foundry and Crushed Coke. 


MINES AND OVENS IN CONNELLSVILLE REGION. 
Direct connections with all railroads entering the region. 
Lewis Block, PITTSBURCH, PA. 
CAPACITY, 75 CARS DAILY. 
SOSSSOSSSSSSSOHSS SHSHHSSSHSHOHHOSSSCHOSH HOHE OOOD 


INDIVIDUAL CARS. 








IRONSIDES MANILA ROPES 


UNEQUALED FOR 


TRANSMISSION AND GENERAL USAGE. 


WATER-PROOF 


Rope and Gear lronsides 


Lubricants. Paints. 





the 
Get Catalogue 8. 


The lronsides Company, 


COLUMBUS, 
OHIO, U.S.A 








by the old reliable and only 
true galvanizing process— 


prepared to furnish estimates for galvanizing material of all kinds and description. We have 
a national reputation on the quality of our galvanizing, and we guarantee prompt and efficient 


service. Daily capacity 50,000] " 
ings, galvanised forgings or specialties of any 
with you. 


CLEVELAND GALVANIZING WORKS, 


ared to quote for furnishing 


bs. We are — : 
cine 


alvanized cast 


Let us figure 


Yearly contract if desired, 


18-24 Cooper St., CLEVELAND, 0. 


ESTABLISHED 1886. 








Sale Agents for Dunbar Furnace Com 
Beehive Coke, Coal ; Saxton Furnace Co., 


Plate for Tinning. 





L. & R. WISTER & CO., 672 Bullitt Buliding, Philadeiphia, Penna. 
ny, Foundry, Forge and Basic Pig Iron, Semet-Solvey and 
Foundry and Forge Pig Iron; Consolidated Iron & Steel 
Company, Bar Iron, Band and Hoop Iron; American Sheet Iron Company, Sheet Iron and Black 

@@” Buyers and Sellers of all kinds of Iron and Steel Scrap 
BRANCH OFFICE: 881 Fourth Ave., PITTSBURG, PA. 








WANTED.—Second-Hand Foundry 


Equipment, Cranes, Ladles, Cupolas, etc., etc. 
THE J. D. SMITH FOUNDRY SUPPLY CO., 
Cleveland Facing Mill, 


CLEVELAND. 


THE IRON AND STEEL PRESS CO., — 
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GALVANIZED IRON: Its Manufacture and Use. 


A Detailed Description of the Industry and its Manufacturing Processes.—By JAMES DAVIES. 
; 139 PAGES, 8vo, CLOTH, $2.00. Sent postpaid on receipt of price by 


4 
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CINCINNATI. 


1064 Rose Bidg., Cleveland, O. 
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REVIEW 



















(Black Diamonds.) 


Ls DIAMOND DRILLS 


AND 


Mechanical Purposes. 
S S. DESSAU 

-. ’ 
%," © SMAIDEN ant 


New 7 e A 
> 
N.Y a 











The Elastic Nut Track-Bolt 






makes the best and cheapest rail-fastening. 
NUTS NEVER WORK LOOSE. Requires 
no nut-lock. Our Blastic Self-Locking 
Steel Nut always stays, and is superior for 
use on Cars, Track, Bridges, Machinery 
etc. Write us for prices on Sq. and Hex. 
Nuts, (Blastic or Common) Machine Bolts, 
Track Bolts, Rivets, etc. 
NATIONAL ELASTIC NUT CO., 

MILWAUKEE, wis. 












DROP FORGINGS..... 


OF EVERY DESCRIPTION. 





E. D. CLAPP MFG. CO., 
Established 1864. Auburn, N. Y. 





‘Te= [THICAGO SCREWCO 


. 


Bape pea taatana 


» 
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COVERT MFC. Co., 
West Troy, N. Y. 


“YANKEE” SNAPS 


Made in Styles and Sizes 





For Sale by Jobbers at Manfrs. Prices 


COVERT MFG. CO., West Troy, Y. Y., U.S.A. 











Chicago Office, A. M. Castle & Co., 54 S. Canal St. 
ton, Robinson & Co., 272 Franklin St. 





TINDEL-MORRIS COMPANY, 


EDDYSTONE, 
ee PA, 


STEEL FORGINGS 





Boston Office, Harring- 





Railroad, Marine and Machine. All Shapes. Heavy 
Shafting. In the rough, rough turned or finished. 
a 











; 
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American 
Steel Hoop Company, 


SS 





GENERAL OFFICES: 
Battery Park Building, NEW YORK CITY. 






eee 
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MANUFACTURERS 






a 


Steel Noobs Steel Bands Cotton Ties 
Steel Bars Special Shabes Angles 





= _— 





<a es 






Small Tee Rails 
Open Nearth Steel 


Channels 


Bes 










Bar Iron Pig Iron 















DISTRICT SALES OFFICES: 


ATLANTA, SA., Prudential Bldg. 
BOSTON, MASS., 8 Oliver St. 
CHICAGO, ILL., , Marae uette Bldg. 
CLEVELAND, O., Williamson Bldg. 

CINCINNATI, O., Union Trust Co. Bldg. 
MONTREAL, "CAN. , Temple Bldg. 

NEW YORK CITY, Battery Park Bldg. 
PHILADELPHIA, PA., Real Estate Trust Co. Bldg. 
PITTSBURG, PA., Empire Bldg. 

ST. LOUIS, MO.., Security Bldg. 

ST. PAUL, MINN., Endicott Bldg. 

SAN FRANCISCO, CAL,., 23 Davis St. 
LONDON, ENGLAND, 78 Gracechurch St. 
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WM. FERGUSON, Pres. 


H. O. LANGE, Sec. and Treas, 


The William Ferguson 
Foundry Co., 


Clybourn and Willow Streets, CHICAGO, ILL. 
«MAKERS OF... 


NCAVY MACHINEINT CASTINGS 


for all purposes and of any required grade of Iron. 





WE MAKE A SPECIALTY OF 


Somi-Steel Castings. 


guaranteed tensile strength 35,000 pounds per square inch 


Hydraulic Cylinders, 


guaranteed not to leak at 5,000 pounds pressure per square inch 
of all kinds. 


Marine Cylinders 


and Engine Beds. 


Corliss Cylinders, 


in Sand or Loam. 


Hoisting Drums, 


plain or grooved, all sizes. 


Heavy Fly Wheels 


and Compressor Frames 








LORAIN STEEL COMPANY, 


Lorain, Ohio. 


Rails, Blooms, Billets and Slabs. 











eer 


THE CUYAHOGA STEEL & WIRE COMPANY, 


Office and Works: CUYAHOGA FALLS, O. 


MANUFACTURERS OF 


WIRE RODS. 





Annealed and Galvanized Fence Wire. 
Bright, Tinned and Coppered Market Wire. 
Tinned Mattress and Broom Wire. 
Annealed Stone Wire. 


Wire Straightened and Cut to Lengths. 





WIRE NAILS. 
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Steam Piping 





for High Pressure 


Pittsburgh Valve, Foundry 
& Construction Company, 


OFPICES : 
Dequesne Way and Sth St., Pittsburgh, Pa. 





Power Plants. 





Fittings and Appliances for Steam, 
Water and Hydraulic Work. 





All kinds of Pipe, Globe and Gate Valves, 


ENGINEERS, FOUNDERS, PIPE 
FITTERS and MACHINISTS, 


Henry M. Atwood, President. 
J. T. Speer, Vice-President 
Cc. A. Anderson, Treasurer. 
Mcses Atwood, Secretary and Sales Agent. 
Geo. E. Klingelhofer, General Manager. 








The Semisteel Company, * The Bowler Foundry Co., 


CLEVELAND, O. 


Manufacturers Light Castings. 
Brake Shoes a Specialty. 








Also wheels for mine and brick cars and all 
work in duplicate. 


| Assess aa 
« 
« 
S| 
« 


MOLDERS’ TEXT BOOK. 


Being Part II of American Foundry 
Practice, giving the best methods and 
rules for obtaining good castings,with 
detailed description for making molds. 
A thoroughly practical book that 


should be in the hands of every mold- 


ARAB bbbbbbeee 


; er. By Thomas D. West. 460 pages, 

: DM deccenks sinniisuiintiniiidatnnanl 2.50 

The Iron and Steel Press Co. 

; CLEVELAND, 0. 
Se ee SEE  ae ene a 
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Did You Ever See a Copy of 
THE FOUNDRY 


the only foundry journal published ? 
SEND FOR ONE. FREE. 





THE FOUNDRY, Cleveland, oO. 


DOUDGAAVAUAAADAUEOOONOUOAOANUAOEOOANOOOOEA AHI LE 
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FOUNDERS AND MACHINISTS. 


Steel and Grey Iron Castings. 
Estimates cheerfully given. » 








OFFICE AND WORKS: 
© No. 14 Winter St, - - - 


CARBONS 


FOR 


DIAMOND DRILLS. 


AND 
Mechanical Purposes. 
S. DESSAU, 
SMAIDEN LANE 


SUPPLIED AT THE LOWEST 
MARKET PRICE. 


CLEVELAND, O. 


[1g 
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ALLIS-CHALMERS C0. 


SUCCESSOR 10 a 
Tht EDWARD P. ALLIS CO FRASER & CHALMERS GATES [RON WORKS DICKSON MFG. ca 


“Milwaukee,W hicapse lil, Chicago, Ill Scranton. Pa 

















BUILDERS OF 


REYNOLDS-CORLISS ENGINES 


FOR ALL POWER PURPOSES 








‘‘ REYNOLDS ”’ 


COMBINED VERTICAL AND HORIZONTAL REVERSING ENGINE 
FOR ROLLING MILL PURPOSES' 


SPECIAL ENGINES 


FOR 
ELECTRIC LIGHT, STREET RAILWAY AND ROLLING MILL PURPOSES 











a 


EDWARD P.ALLIS WORKS, 
MILWAURKEFE,WIS. 





GENERAL OFFICE: FRASER § CHALMERS WORKS. 
CH | OAL e O, | | i DIK «ste wong, 


HOME INSURANCE BUILDING. SCRANTON,PA. 


GATES WORKS. 
CHICAGO, ILL. 





BR ANCH = = NEW YORK: Broad Exchange Bidg DENVER 1649 Tremont St LONDON. ENG: 160 Dashwood House 
} SALT LAKE CITY: Dooly Block MELBOURNE: Australia 








== OFFICES: , SPOKANE: 512 First Ave PERTH: West Australia 
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ALLIS-CHALMERS (0. 


SUCCESSOR it 





Thi FDWARD P. ALLIS © & CHALMERS GATES [RON WORKS DICKSON MFG 
Milwaukee, Wis (fh po lil | 








Scranton, Pa 

















BUILDERS OF 


RIEDLER PUMPS roe | “INE: CITY, MILL, and 


| HYDRAULIC PURPOSES 


RIEDLER COMPRESSORS | dzstcns' For “aim AND 


| OTHER GASES 2 2 # 





‘** REYNOLDS ”’ 


COMBINED VERTICAL AND HORIZONTAL ENGINE 
FOR ALL POWER PURPOSES 





HIGHEST TYPES OF 


BLOWING AND HOISTING ENGINES 

















"ep 2,8 2) 2:0 OO) wh oe 8 OF OF 


CHICAGO,ILL, 





EDWARD P.ALLIS WORKS, 
MILWAUKEE, WIS. 


FRASER A CHALMERS WORKS 
CHICAGO, ILI 


GATES WORKS. 


DICKSON WORKS, 
CHICAGO, ILI 


SCRANTON,PA 


HOME INSURANCE BUILDING. 





BRANCH =—= NEW YORK: Broad Exchange Bldg DENVER: 1649 Tremont St LONDON. ENG: 160 Dashwood House 


os) Tale at PITTSBURG: 305 Ger. Nat. Bank Bldg) SALT LAKE CITY: Dooly Block MELBOURNE Australia 





MINNEAPOLIS: 416 Corn Exchange SPOKANE 512 First Ave PERTH: West Australia 
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‘a steel refiner and carbonizer, 


not a tempering compound.”* 


ON TOOLS 


ITS USE SAVES LABOR 
AND ADDS TO THEIR LIFE. 


This is especially valuable for drills, picks and stone cutters’ tools, as well as all cutting tools. 
On taps and shell reamers its effect is particularly noticeable, obviating shrinkage. ) 


CARBO-MANGAN is of great value on drills for hard rock and is now being success- 
fully used by the contractors on the 42nd street and Bryant Park section of the New York | 
subway — one of the hardest drilling problems the subway contractors have met with. 


ON CAST STEEL 


when great tensile strength is required the use of CARBO-MANGAN will show an 
average gain of 25 per cent as per the following tests and illustrations : 















TESTING DEPARTMENT, RIEHLE BROS. TESTING MACHINE CO. LABORATORY No, oF Test 15177-8 
ESTABLISHED 1865. Philadelphia, April 21, 1897 4 


We have this day tested for you two specimens of Cast Steel subjected to tensile strain and beg to submit the following report 


Size of Area of re 


yn Elastic “rae Ultimate . : — 

Marked Sizein Areain sq. ae limit per ee ay strain per Elongation ——¥ reduced duced sec I ue it 

I . inches. inches. ibe sq. inch — sq. inch in in 8 inches. P lee “ section in tion in 8q. | p.anetior 
. 4 in lbs " lbs. - om inches inches oe 
_ Plain. 793 diam. 4939 13,550 27,430 36,000 72,800 1.34 16.75 .723 diam 4105 } 16.80 
Treated. .796 “ A976 26,200 52,650 42,000 84,410 1.47 18.38 as “ 2078 =| | B88 

American Steel Casting Co.'s Cast Steel 
RIEHLE BROS. TESTING MACHINE CoO., 
Per Louis R. SHELLENBERGER, Engineer of Tests 
TESTING DEPAR [TMENT, RIEHLE BROS. TESTING MACHINE Co. LABORATORY No. oF Test 15168-9 

ESTABLISHED 1865. Philadelphia, April 20, 1497 


We have this day tested for you two specimens of Cast Steel subjected to transverse strain and beg to submit the following report 





Marked. Size in Inches, > Load. | Deflec. Set. Load. Deflec. Set. Remarks 
500 001 000 2000 O48 o19 
» : . . et 1000 O14 O01 3000 150 108 
le Mt +t Bi v -- ¢ . 
2. Plain 1015 x 915 287 150) ‘022 “008 3500 "39 O79 
2000 1 .009 ee 500 AO 100 lbs. taken as 
AOU 000 000 3500 O40 ooz zero point for all 
1000 w10 000 4000 051 007 readings in these 
» T ‘ . . 1500 016 000 4500 063 017 tests 
reated., O31 x .9¢ 269 ' . +e . 
2. Treated 1.031 x .996 1 i 2000 “O21 ‘O01 SOD 186 “130 
2500 AR6 OO 5500 317 251 


| 3000 082 ool 6000 JOO AD 
American Steel Castine Co.’s Cast Steel. 


RIEHLE BROS. TESTING M \CHINE CO. 
Per Lours R. SHELLENBERGER, Engineer of Tests 


The cost is $1.00 per pound. It does not deteriorate with use. 


Evaporation slight, Compound good until used, making cost 
light; full instructions with each order. 
We guarantee all we claim. 


Try a 10-pound sample can, which 








is sufficient for small test. :: :: : 

This Cast Iron Bath, furnished by us at 
cost at foundry, is made specially for Tool Las F i 
Dressers, and they will find it to work to BOOKLET ON APPLICATION. 
their advantage. 


THE CARBO-MANGAN COMPANY, 


NYACK, N. Y. 




















November 14, I90! 


COMMON STEEL, RIVET 
STEEL, %, 4%, and % inch. 


BARS, | 
RIVETS, “specfes‘iengis'° 
BEAM s. styege co = tartan, te 
CHANNELS . ‘Range 
ANCLES. el exis, ine. 
p LAT E s, % inch thick and over 
Z E E s, 3, 4, 5, and 6 inches. 


2,000 TONS IN STOCK. 


1 material in 50 to 70 ft. lengths, or cut to 
spacified lengths when desir Shipments 
promptly on receipt of order, Send for detail 


stock list. 


THE FOREST CITY STEEL & IRON CO., 
Cleveland, O. 





Beams, Channels, Angles, 
Tees, Zees, Plates, Bars and 
Cast and Steel Columns, 
constantly on hand. 

Immediate delivery. 

All sizes cut to length. 





John Ejichleay, Jr., 


Pittsburg, Pa. 





RAILS. SCRAP. 


WANTED TO BUY. 


RAILS, SCRAP AND ROLLING MILL 
MACHINERY. 
A. F. BAUMGARTEN & BRO.. 
518 Park Bldg., Pittsburg, Pa. 


"Phone 2570 Grant. 





Second Hand Bargains. 


24 x (4 ft. Engine Lathe. 

36xis8 “ 

48x20 “ ” ” Pond. 

32 x 32 x 8 ft. Pianer, Pond. 

32x32xioft. “ Cleason. 
Assortment of other second hand 

machines. Write what in the market 

for. Can give bargains at all times. 


CEO. E. AFFLECK, 
109 Liberty St., NEW YORK CITY. 








Manufacturing Site. 


Manufacturing site of 74 acres, with 
ample electric and water power for manu- 
facturers, and 3 lines of railways having 
over 1600 feet track front. Excellent 
drainage and a fine allotment with low tax 
rate and all city advantages. A good 
aang will be made with a manu- 
acturing company employing not less 
than 300 men. 

Address, 


J. R. BURNS, 
KENT, OHIO. 


Box 1049. 





FOR SALE. 


2” Olsen Bolt Header (second-hand). 

144” National Double Bolt Cutter (second-hand) 
4 Spindle Geared Nut Tapper (second hand). 
20’ x 12’ New Cincinnati Cp’d Rest Lathe (new). 


VONNECUT HARDWARE CoO., 
INDIANAPOLIS, IND. 





At our Warehouse, Forty-fifth st. and A. V. Ry., 
we carry the largest stock of engines, boilers and 
machinery in the country. 

Come and see us and be convinced. 

Send for a copy of our July stock list. 


WICKES BROS., 
Forty-fifth St. and A. V. Ry., 
PITTSBURG PA. 
*Phones—Bell 243 Fisk. P. & A. 191 Lawrence. 
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Geo. C. Davis, 


3 So th 10th St., PHILADELPHIA, PA. 


CHEMIST AND 
METALLURGIST. 








vrrrr Ty 


E. W. ROBERTS, M.E., 
CONSULTING GAS ENGINE EXPERT. 


Author of “ The Gas Fagine Handbook,"’ ete. 
GAS ENGINE MATTERS EXCLUSIVELY. 
Working drawings made for manufacturers 
either for parts or for complete engines. Ex 
pert advice to purchasers and operators 
Terms on application 


Room 38 Godall Building, CINCINNATI, 0 





| 


ROBERTS, M.E., 





F Aatetatade dataiatadadaddadnddadededeiiated 


WANTED. 
One second-hand 60 Ib. Helve 


Must be in first-class condition. 


Bradley 
Hammer. 
Address, giving price and delivery, 
RODERICK LEAN MFG. Co., 
MANSFIELD, OHIO. 





FOR SALE. 


S| 

; 

cele en ee a 
| 





20 to 25 tons 33 lbs. Steel Relaying | 


Rails. 
COHEN, NAGUSKY & CO., 
184-194 WILLSON AVE., 
CLEVELAND, oO. 


FOR SALE. 





Vertical Punching Machine $ 20 

Special Roll Grinding Machine 100 

Emery Tool Grinder . 50 
7x 12 Steam Engine.. eentenees : 100 
4 H. P. Portabie Stesm E ngine saneat 45 | 
Allen Steam-Driven Air Compressor 200 
2% in, Judson Governor............... , , 30 
Enterprise Spur-Geared Planer. ... 175 
Gleason Spur-Geared Planer eve 700 


Subject to prior sale 
THE VARIETY IRON WORKS CO., 
50 Scranton Ave., Cleveland, Ohio. 





TRY US 
FOR AN 
New or Second Hand 


125 to 250 H. P. Corliss and Compounds. 
40oto soH. P. —_ Speed Automatics 
isto 75 H. P. Slide Valve. 

400 Light, 110 Volt Dynamo. 


Send for our list of others, 


PAYNE CO., Eimira, N. Y. 


FOR SALE. 


The ponpesty of the Michigan Land and Iron 
Co., Lim., in Upper Peninsula of Michigan. Mines, 
mineral rights and timber for sale. For particu- 
lars, address 


THE MICHIGAN LAND & IRON CO., Lim., 
MARQUETTE, MICH. 








Manufacturers’ Agent, located in Chi- 
cago, covering Western and Southern 
Hardware and Mill Supply trade, wants 
suitable line of responsible manufacturer. 
Address: X Y Z., Chicago Office Iron 
TRADE REVIEW, 934 Monadnock Block. 





AN EASTERN TRIP 


On Excursion Tickets over the Pennsylvania 
Lines. 


Excursion tickets to New York may be obtained 
at principal ticket offices of the Pennsylvania 
Lines, good going and returning overthe Pennsy!- 
vania Lines—or going via Pennsylvania Linesand 
returning via the other direct lines from New 
York, including the routes via Buffalo with privi- 
lege of stopping over at that point to take in the 
Pan-American Exposition and Niagara Falls, or 
returning via Washington, D. C., with stop-over 
at that point. Full information will be furnished 
in reply toinquiries addressed to Ticket Agents 
of the Pennsylvania Lines. 





ENGINE 





FOR SALE 
BARGAINS 


are quickly “snapped up” 
when placed before the 
buying public through our 


Special Bargain 
Department. 


Short time rates on appli- 
cation to the business de- 
partment # #F SF SF 











SMALL INVESTMENTS BRING 





LARGE RETURNS. 
































DO YOU 
WANT 
ANYTHING? 


Our Want Department is 

at your disposal. Results 

are bound to satisfy you. 

Tritt *& #*& SF SF 
THE 


Iron & Steel 
Press Co., 


ROSE BLDG., CLEVELAND, O. 








: 
: 
: 
: 
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Eeepennpoccoonnoneseneneensozcosounonsnsenenerese ws 
Tool Steel Faced Iron Dies and Punches for $ 
all kinds of Stampings. 

DIE BLOCKS, SHAFTS, CAMS, CRANKS 
and MACHINE FORGINGS of all kinds. 


Jos. Dyson & Sons, 


HAMILTON STREET, 


Phone 2263. CLEVELAND, QO. 
SOSSSSOSOSSHSSOSSSSOSSSSHSHSOS SSSSHSSSSSSSOOSSSHSSSOSS 
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The Atlas Car & Mfg. Co., 


The Atlas Bolt & Screw Co., Proprietors, 
CLEVELAND, OHIO. 


Manufacturers of 
Cars of all kinds 
for Industrial and 
Rall Road equip- 
ments, especially 
Mines, Furnaces, 
and Rolling Mills. 


Bottom Dump Ore Car. 


Either Side Dump. Made in 
Motor Attached. 


twelve different sizes 





D RO P FO RCI N Cs OF DESCRIPTION. 


Iron, Tool Steel, Machinery Steel 
and Copper. 





Send to us for Estimates. 


WYMAN & CORDON, Worcester, Mass. 





The Cleveland,. . . 
Lorain & ‘Wheeling Ry. Co. 


TIME E SCHEDULE. 








Southbound, down). (up). Northbound. 
June oth, 1901. 





15 13 1 Lorain Branch 10 “4 16 








P.M. | P.M. | A.M. P.M. | A.M. | P.M. 

6:00 | 1:05 | 6:30 |Lorain .........) 3:25 | 1f:1§ | 7:55 
6:16 | 1:25 | 6:44 |Elyria...........) 3:12 | 11000) 7:41 
6:33 | 1:43 | 7:01 Grafton ....... 2:56 | 10:45 | 7.23 


6:53 | 2:15 7:20 |Lester Jun...| 235 | 10:23) 7:05 



























Main Line. 
Southbound 7 5 5 i 
[A.M.| P.M. | P.M. | AM, 
Seewetnad.... .cecccecsses- coces al 5:55 | 1:35 7:20 
Brooklyn............ : ; 6:11 | 8:49 | 7:34 
Lester — : 7:03 | 2:3 8:21 
Medina | 7:15 | axqo | B:go 
C. Lake | 7:27 | acgx | Stqt 
Seville 7:37 | 2:59 | &g0 
RNEEENOE conesuensssens seieeshiind | 7:45 | grog | 8:56 
Warwick......... oi ties | Bo7 | 3:24 | 9:16 
Canal Fulton. 8:15 | 3:32 | 9:23 
Massillon.... | 6:30/ 8:35 | 3:50 | 9:43 
! 6:49 | 8:51 | 4206 | 9:59 
| 7:21) 9:90 4:37 | to:g0 
| 7:28) o:27 | 4:44 | 10:37 
Uhricheville ...................| 7943 | 945 | S001 | 10:55 
Flushing ........ sotweese eounese | S:§2 6:07 | 12:05 
BridWeport...........ccse-e-s-ees | 10000 | 7205 | 1:05 
Northbound. 2 4 6 s 
AM.,; AM | P.M [P.M 
Cleveland ......cc.<+c-+++0s...--| 890 | 1m:1§ | 6200 
a 8:13 | txt] §:46 
Lester... 7:27 | 10:22] §:00 
Medina. papiancuiammnsiiion’ 7:15 | wor14 | 4:48 
C. Lake......... 7202 | 10004] 4:35 
Re 6:52 | 9:56] 4:26 
Ster lim” .......cccnccccccceveceeee) 6:46 | QigO] 4:20 
WG WEEE ccoce cccccccecwccccccces 6:25 | o:30] 3:56 
Canal Fulton .............. 6:18 | o:23] 3:48 
OE eee 6:00 | 9:05] 3:30] 7:50 
ee S45 | 8:50] 3:13] 7:34 
ee «| S115 | 8:20] 2:44] 7:03 
BOSC PRR oo <scccccccnewccccnens 08 | Sg] 2:37] 6:5 
Uhrichsville .......,.......0++. 4:50 | 7:53] 2:20] 6:3 
PERSIE: cocccecse scenes coonseres | 6:57] E:20] 5:34 
Bridgeport............ | 6:00 | t2:20] 4:30 











Sunday trains at Cleveland depart 7:20 a. 
5:55 P. m.; arrive 9:50 a. m., 6 p. m. 

Electric cars between Bridgeport and Wheeling, 
Bellaire and Martins Ferry. 

M.G CARREL, General Passenger Agent. 
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PERFECT STEEL SHAFTING. 


THE CUMBERLAND STEEL CoO., 
THE ONLY MAKERS OF 
Turned and Ground Shafting. Perfectly Round, Smooth 
and True to Size. 
SOLD AT SAME PRICE AS ORDINARY SHAFTING. 
mo oath one LARGE STOCK ALWAYS ON HAND. 
5 ve. 
Phones } Hell 2552 ‘Court. REID, WILLIAMS & CO. *°”° PIT TsaU RG, PA. 
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An advertisement | in 1 this ¢ paper will pay, because 
our readers are buyers. 













TERMINAL 
RAILROAD 





CLEVELAND B30 
& VALLEY SS 


Depot foot of So Gere St. 
City Office 241 Superior St. 


Akron, Canton, & Valley en “715 AM 6:20 P M 
Akron. Canton, & Marietta... ~ (fax WO AM, T2210 PM 
akron, Canton, Valley Jct....... “3:25 PM! "9:25 P M 
ATOM, CANLOD......cccccccccceeeeseee *6:30 P M *10:00 A M 
Akron, Canton........ -/“11:20 P M| “8:10 A M 
Baltimore & Ohio R R. I 








Depart. | Arrive. 


and all inter-f{| t715a™m 2a5P™M 
Chicago { mediate stations (|| 6:30 P «| 8 10AM 
> , { Pitts’gh, Wash. *3:00 P M “10:45 A M 
New York } pait’re,, Phil’a. ' *11:20 P M| %9:25 PM 


t Daily except Sunday. * Daily. Pullman's 
Palace Vestibule slee ing cars between Cleveland 
and Chicago; also ington, Baltimore, and 
Philadelphia 

















CAMERON STEA 


M PUMPS 


No Outside Valve Cear 
Easily Started, Easily Stopped, No Dead Center 


Thoroughly Reliable in Operation and Service 


COMPACT 


SIMPLE 


DURABLE 


Thoroughly Tested and Guaranteed 


Our new 11 2-page illustrated 


information to users of Pumps. 


Catalogue contains much useful 


Send for it. It’s FREE 


A. S. CAMERON STEAM PUMP WORKS, Foot of E. 23rd St, NEW YORK 
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Hello; 
Yes, 
Who is that? 


Oh yes, we have the Wm. Setters & Co. 


No. One 


Tool 
Grinder 


and would not be without it. The ‘‘line 
contact *’ of wheel with Tool lets you flood 
the Tool with water at all times, SO NO 
TEMPER IS DRAWN. 

It will shape and sharpen tools accurately to 
shape desired. 


Write J. WENDELL COLE, 


Member A. S. M. E. 


District Manager DETROIT EMERY WHEEL CO., 


7P. O. Box 486, P. O. Box 84, 
COLUMBUS, O. 





Republic Iron & 
Steel Co., 


CHICAGO, ILL. 


Bar lron 


Bar Steel 


Machine Bolts, Gimlet Point 
Carriage Bolts, Coach Screws. 


TURNBUCKLES. 


NUTS. R.R. SPIKES. 
PIG IRON. 





DISTRICT SALES OFFICES: 
New York, Buffalo, San Francisco, 
Cleveland, Cincinnati, St. Louis, 
Birmingham, St. Paul, Butte, Mont. 


A Simple Controller, 


All Controllers of our manufacture are simple 
, 





durable and efficient. 
They are so constructed 
as to perform maximum 
duty with minimum wear. 


We use the best materi- 
als throughout, giving 
special attention to. parts 
subjected to greatest wear 


and strain. 


Our Controllers are as 
near fire-proof as it is 
possible to make them, 
easy to operate and easy 


to install or repair. 


We make Controllers for 
every service, after study- 


ing conditions. 


: Write us for particulars. 
FRONT VIEW. 


The Electric Controller 
& Supply Co., 


Manufacturers and Consulting Electrical Engineers, 


CLEVELAND, OHIO. 


STEAM SHOVELS FOR 
IRON MINING. 
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We have machines of 
new designs with 
hoisting, swinging and 
crane engines. 

These were designed 





and constructed espec- 
ially to meet require- 


ments of iron mining 








and coal mining fields. 
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WE INVITE 
MOST RIGID 
INVESTIGA- 
TION, 


o4 


For full information 
address 


THE MARION STEAM SHOVEL CO., 
MARION, O10. 














